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technology when their co-operation with Banting 
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Lilly is still the world’s largest manufacturer of 
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Doctors and nurses in neonatal intensive care: 


towards integration 


Much of the current debate about neonatal intensive 
care services centres on the broader aspects of 
organisation at national and regional level. Yet the 
real organisational challenge lies at the point of 
delivery of the service—in the neonatal intensive 
care unit itself—where the demand created by an in- 
creasing number of ill preterm babies exceeds the 
available number of doctors and nurses. 

The medical staffing problem at junior level arises 
from a conflict between the service needs of 
patients, and the need to protect the career structure 
of junior doctors. Put simply, if intensive care cots 
are to be adequately staffed at junior level this 
would require additional junior staff, in excess of 
the numbers needed to be trained to fill predicted 
vacancies for consultant paediatric posts. Implicit in 
this is the idea that the primary function of junior 
doctors is to receive training, and that their role in 
the provision of a service to patients is of secondary 
importance. 

The concept of a neonatal intensive care unit, in 
which consultants are committed to cot side care, 
certainly needs to be explored. The nature of 
neonatal intensive care is such that most consultant 
paediatricians with responsibilities in this field 
already spend a substantial proportion of their time 
directly involved with delivery of the service to the 
patient in terms of examination, diagnosis, and 
treatment. An even greater participation in dedi- 
cated cot side care, such as carrying out practical 
procedures, poses the question, ‘which other 
components of the consultant’s work might need to 
be sacrificed?’ 

Consultants have a continuing responsibility for 
their patients, a privilege which most of them would 
be reluctant to forego. Any rota arrangement made 
with a colleague is for personal convenience, and 
this temporary cover does not negate a consultant's 
duty to his or her patient. Thus parents identify the 
consultant as being ultimately responsible for the 
care of their baby, and also it is the consultant who is 
in a good position to discuss with parents in a 
consistent way the varied and often complex aspects 
of their baby’s present and future health. In most 
cases continuity extends to the outpatient clinic after 
the baby is discharged. A radical change in the work 
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pattern of consultants on neonatal intensive care 
units would have to be based on a formal rota or 
shift system—at the expense of this continuity of 
personal care and responsibility. This cannot be in 
the best interests of patients and their parents, nor is 
it the most cost effective use of a consultant who 
spends a minimum of 15 years in undergraduate and 
postgraduate training before being appointed. 

The basis of neonatal nursing staff shortages is 
different. Some neonatal intensive care units do not 
even have a numerically defined establishment of 
nursing staff. Financial restraint does play an 
important part in limiting the numbers of neonatal 
nurses but it is not the only problem. Many neonatal 
intensive care units, even some traditionally 
prestigious ones, are experiencing problems in 
recruiting nurses, and many nurses leave within a 
short time of being appointed. Poor job satisfaction, 
lack of a creative role in their work, physical and 
emotional pressures of neonatal intensive care, and 
poor salary all contribute to this. Moreover, there is 
a shortage of trained neonatal nurses from which to 
draw (see page 760). 

We have reached a cross road with respect to 
staffing of neonatal intensive care units, and perhaps 
now is the time to reflect whether traditional work 
patterns could be modified. The nature of the 
clinical work on neonatal intensive care units falls 
into different but overlapping categories: diagnosis 
and treatments including the prescription of drugs: 
monitoring and observations; responding to emer- 
gencies; practical procedures; conventional nursing 
hygiene care; and attending to the very legitimate 
needs of parents. 

Can we conceive a strategy that would permit a 
better integration of nursing and medical care for 
the benefit of babies, and which would at the same 
time make the work of neonatal nurses more 
creative, and perhaps encourage recruitment to the 
specialty? There is a danger in viewing this solely in 
terms of an extended role towards carrying out 
practical procedures, currently the responsibility of 
doctors. Although this might satisfy some nurses 
who are gifted in this field, it might tend to 
encourage the separate growth of nurse technicians 
and ‘task orientation’, which creates further polari- 
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sation and is contrary to the principle of integ-ation. 

A key factor which distinguishes the work pattern 
of the nurse and the doctor at the point of delivery 
ə Of the service ts that the nurse is m constant contact 
with the baby when she ts exposed to rapidly 
evolving clinical situations. The late recognition of 
warning signs in babies can lead to a relentless 
cascade of disturbed physiolegy. culminatimg in a 
downward spiral of clinical deterioration, with 
potential long term neurodevelopmenta! and other 
health implications for surviving babies. Neonatal 
nurses already use their skills to recognise deviations 
from the norm in respect of the ebservations they 
make. Yet there is a paradox, in as much as the 
growth of electronic monitoring ef vital signs and 
blood gases carries the risk of divorcing nurses (and 
doctors) from the totality of a baby’s medical needs. 
Indeed, nurses in some busy units already comment 
that under the pressure of staff shortages “hourly 
observations’ devolve into a boring ritual o° trans- 
ferring electronic readings into the nursing records. 
What is recorded on the chart might not g ve any 
‘feel’ abeut the baby’s true progress. 

The fact of staff shortages is sc entrenched that it 
could habitually dictate an unfavourable work style 
for neonatal nurses for the fature, thus cor tinuing 
the cycle of poor incentive and poor recruitment. 
That is why we should not let current staff shortages 
deter us from exploring the idea of better inte- 
gration of the skills of the nurse and doctor. The 
cot side devotion of neonatal nurses provides an 
Opportunity for them to extend their clinical skills as 
diagnosticians—inferring frem events and clinical 
assessment the nature or cause of particulier situa- 
tions—before the baby enters that downward spiral 
of deterioration. Against tħis solid background 
those who wished to could, with appropriate train- 
ing, build on this and carry cut procedures such as 
putting babies on ventilators, sampling and neasur- 
ing arterial blood gases, adjusting ventilator settings, 
inserting peripheral lines and arterial catheters, 
draining pneumothoraces, and treating hypo- 
volaemic shock. 

Even where a regional neonatal intenswe care 
referral service Operates, the district spec al care 
baby units cannot ignore their responsibilities for 
their sick babies, nor would they wish to These 
units are increasingly called on to provide a service, 
including monitoring of unstable babies and vigi- 
lance fer complications, which is beyond that 
enshrined in the expression “special care’. Many of 
these units also provide mechanical vencilation, 
sometimes beyond 24 hours. until a place can be 
found for a baby in a referral anit. This situa-ion will 
not go away: nor is it likely that the present 
constraints on the creation ef new posts at senior 


house officer and registrar grades will be lifted to 
meet the needs of these babies, who, in many cases, 
are not receiving the care they deserve. The pro- 
vision of appropriately trained neonatal nurses in 
sufficient numbers working with the registrar and 
consultants in district special care baby units would 
help to alleviate this problem. There is no reason 
why the jeb content of junior medical staff would be 
weakened; on the contrary, it would certainly 
enhance training opportunities for senior house 
officers in district hospitals. In the regional centres 
they would still retain a large role in neonatal care, 
only sharing their responsibilities with neonatal 
nurses. 

It is appreciated that not all nurses working in 
neonatal intensive care have long term career 
motivations in this specialty. Those who do would, 
after training, contribute to a core of such nurses in 
district hospitals and regional centres. Thus in- 
tegration would improve services for the newborn 
and at the same time provide a real opportunity for 
certain nurses to pursue a career in neonatal 
medicine in a way that promoted job satisfaction. It 
is essential that nurses and doctors each know where 
their responsibilities lie because this helps to secure 
the safety of patients. An integrated work pattern 
raises the issue of the extent to which neonatal 
nurses can be regarded as autonomous decision 
makers. A major change would be required to 
change the fundamental precepts that govern the 
regulations for the prescription of drugs. The 
wellbeing of ill newborn babies, however, depends 
far more on factors other than the medicines they 
are prescribed. 

Those debating autonomy should not be shy of 
allowing undercurrents to surface, because it is only 
by frank discussion that the nursing and medical 
professions learn to respect each other’s anxieties. 
Doctors do pose a threat to some nurses. It is easy to 
understand the potential conflicts which exist at 
present when experienced neonatal nurses work 
alongside less experienced senior house officers, 
who rotate through the unit every six months or less, 
and who. none the less, are responsible for pre- 
scribing a wide range of treatments, albeit under 
consultant supervision. The fact that each patient is 
admitted under the care of a named consultant who 
is responsible for directing treatment might also be a 
source of intimidation for some nurses, but the 
extent te which this occurs usually reflects the 
personality and approach of the consultant. 

[Integration is not about the right to prescribe 
treatments and the right to be in charge of patients. 
Instead it is about the degree of responsibility nurses 
wish to accept and doctors are willing to share. 
Those who have been appropriately educated and 
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trained and who have proved themselves under 
supervision, be they doctors or nurses, have earned 
the right to perform whatever they have been taught 
to do. None of us 1s autonomous when it comes to 
looking after patients, and much can be done to 
resolve potential conflicts between nurse and doctor 
in an integrated service. Indeed. forward looking 
units already operate within a framework that 
encourages good working relationships. 

Firstly, each unit should have a policy which 
serves as a broad guide for the management of 
babies with various disorders. This policy, decided 
jomtly by medical and nursing staff, should combine 
elements of traditional nursing care with medical 
treatment. It should be the subject of regular formal 
reviews and revision to take account the pace of 
change occurring in neonatal practice. 

Secondly, it is now common for individual nurses 
on each shift to identify with particular babies to 
provide an element of continuity of care throughout 
the shift; in addition, several experienced neonatal 
nurses, drawn from the core who have received 
special training, should work outside the traditional 
shift system and they, together with medical staff, 
should provide continuity of care between shifts. 

Thirdly, by using their extended clinical skills 
continuously by the cot side the contribution of 
nurses to ward rounds is considerably enhanced. 
Under these circumstances joint ward rounds permit 
more critical planning of a baby’s total needs and are 
intellectually stimulating and educational for all the 
staff. 

Fourthly, ıt might be helpful to have joint medical 
and nursing representation (at an appropriate level) 
on interview committees for staff appointments to 
neonatal intensive care units. There ts scope for 
assessing more critically a candidate’s potential for 
work in neonatal intensive care because a nurse or 
doctor might appear superficially to be suited to an 
integrated work arrangement and yet might prove to 
be a burden 

Integration cannot be considered without first 
giving detailed attention to the numbers of nurses 
required to work such a system and the appropriate 
mix of learners and experienced staff This will 
entail research into work load in relation to work 
patterns, and a review of current nursing and 
medical procedures because some routines may 


have developed by habit and are neither efficient, | 


nor of benefit to the baby. 

Although it 1s essential for neonatal units to have 
their own ‘establishment’ of nurses, staff levels 
should emphasise the number of expenenced nurses 
and learners required for duty on each shift in 
relation to work load at that tıme. One of the serious 
management problems posed by neonatal intensive 
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care is the erratic fluctuation in work load. It is 
unfortunate that at present trained and expenenced 
neonatal nurses who offer themselves for part time 
work are not always welcomed because of inflexible , 
local policy governing the employment of part 
timers. 

The education and training requirenfents to meet 
an integrated service need to be addressed by the 
appropriate professional nursing organisations. 
Attendance at a prescribed course of study, such as 
one of the current English National Board courses 
on neonatal mtensive care, 1s certainly not the sole 
requirement. There is, even now, an urgent need to 
develop a form system of in-service training for 
neonatal nurses, emphasising cot side teaching. 
Intensive care units require the services of neonatal 
nurse teachers, and these posts should be seen as 
prestigious senior positions The present avenues for 
promotion in nursing care entail ascending the 
ladder away from patients, and there 1s a need to 
retain trained and experienced sisters where the 
service is delivered. Their service input to patients 
should allow them adequate time to give learners 
the benefit of their experience, and this should be 
seen as their primary role. These teaching posts 
could also be used for training midwives on post- 
natal wards, thus facilitating the practice of special 
care on the wards and avoiding unnecessary 
admission of babies to the neonatal medical unit. 

Integration must be seen for what it really 1s— 
namely, as a genuine desire to bring about better 
care for sick babies and better job satisfaction for 
nurses, against the backgrounds of what is potentially 
a very Serious crisis in medical staffing, which other 
specialties will also have to come to terms with in 
their own way. It cannot be contemplated without a 
review of nurse staffing requirements because it 
would be a retrograde step if ıt developed at the 
expense of the many other facets of care that nurses 
currently provide, including total family cere and 
comforting grieving parents. One attraction of 
integration is that it provides the proper frame- 
work for neonatal nurses to assume a more respon- 
sible role, not only with parents, but with key 
professional groups working ın neonatal services, 
such as social workers, and it also opens up realistic 
avenues for research by neonatal nurses. The 
hallmark of mnovative management is not to 
despair in the face of a crisis but to exploit the 
situation to bring about change. 


We are very grateful to Angela Carton, Clinical Nurse Manager, 
Neonatal Medical Unit, North Western Regional Perinatal Centre, 
St Mary’s Hospital, Manchester, for her helpful comments 
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„Is your gromme: really necessary? 


Otits media with effusion cr glue ear is cne of the 
mest commca chronic cont tons affecting children 
wor.d wide Diagnosis is dafcult in young children. 
Diagncstic techniques sadalc include use of 
pneumatic dtascopy, tympzamemetry, and pure tone 
audiometric or other heanrg assessmer ts, zccording 
to age. The tmcidence and 2ow2velence of the condi- 
tions vary, depending on the technique wed. The 
prevelence, =owever, decreases as age iicreases, 
being high m 1-2 year olds ard low in chilcren over 
the zge of 1) the peak seers to te in cauldren aged 
1 to 5 years 

The condition can be mic, moderate, o- severe. 
Mos: mild erd many modera e cases resolve spon- 
taneously within weeks or monachs Our iivestiga- 
tions suggest zhat up to ore third of mocerate to 
severe cases may also resclve if fellow up 1s 
contmu:d for more than :Lree months Many, 
howeve-, ran a relapsing aad -emitcng course, 
which may last for several y2ars 

At presert -here seems ‘c be 10 medical treat- 
ment that will effect a loaz term cure. Vanous 
operazicns have been advocaced, both ta produce a 
cure amd tc prevent recurrence Adenoilectomy 
alone or in combination with tonsillectomy and 
inseztion of a 2rommet or rertilation tube are the 
most trequeatty advised, though there seens little 
evidence to support the adcfiaon of tonsillectomy 
with removal cf the adend.ds. The number of 
operations b2mg performed for glue ear bota in this 
country and atroad has increased in rezent years.” 
At present tae-e 1s no satisfa>-ary definition of the 
condition to alow comparas» studies of methods 
of treatment to be made between certre: Most 
sencus Invedicators, howev2: require a minimum 
penod cf observation of three months, with more 
than on2 exarunation by a. qualified pnsumatic 
otostopist. Tympanometry and purs tone audiomet- 
rie studies shod be used wFer possible for diagno- 
sis and “or essessment during fcllow up. 

Mild, ~ransient forms of tke zondition with slight 
hearing loss, 2ssecially if unikat-ral. almost certainly 
do not require treatment. vocerate forms, es- 
pecial» if bilateral, may affezr speech and lenguage 
development in younger chi-cren Schcolnng and 
behaviour are dso affected in clder children, and if 
effusions persist for more zken three months in 
association witt symptoms ittervention ts p-obably 
required In auch cases the seasene] variation should 
be consijered when treatment 1s planned. Severe 
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forms of che condition, especially if bilateral, will 
invariably require treatment. In such cases the mean 
audiometric hearing thresholds are usually in excess 
of 30 decibels in each ear. Naturally the state of the 
tympanic membrane in terms of retraction, scarnng, 
and atelectasis requires consideration. 

Most stadies reporting treatment by adenordec- 
tomy, adenotonsillectomy, or insertion of grommets 
have been of unsatisfactory design and have failed to 
evaluate each procedure tn isolation. Often the 
effects of cdenoidectomy and insertion of grommets 
have not deen analysed separately, neither has a 
control group treated without operation been in- 
cluded Many studies have been of short duration 
and have ^ot taken account of seasonal effect on 
outcome Our investigations have tried to overcome 
these defects in study design, and we have sufficient 
data, including those obtained dunng follow up for 
at least thcee years, for satisfactory postoperative 
evaluation. Information obtained during follow up 
for five yeers is accumulating for sufficient numbers 
of patients to indicate certain trends We investi- 
gated clearance of effusions by pneumatic otoscopy, 
changes tn results of impedance studies, and hearing 
gain on pure tone audiometry After one year there 
was no significant difference between any of the 
treatments ın isolation, and this effect persisted for 
at least three years In the group that received no 
treatment there was a slow spontaneous resolution 
of the effusion with a concurrent change ın impe- 
dance and hearing gain. At three years fluid was still 
present ın 40% of ears and there was a mean hearing 
loss of 22 decibels, compared with a preoperative 
threshold of 31 decibels. The addition of tonsillec- 
tomy to adenoidectomy seemed not to confer any 
extra benef:t, and there was no significant difference 
between acenoidectomy alone and insertion of a 
grommet. To achieve the same effect with a 
grommet alone, however, reinsertion was required 
twice as often as when the procedure was combined 
with adenoidectomy ° 


Insertion of grommets 


Insertion of a grommet has two clinical indications. 
Firstly, it may be a short term measure to ventilate 
the middle ear when there are reversible changes in 
the middle ear and tympanic membrane. In these 
cases there 1s temporary dysfunction of the eus- 
tachian tube; this 1s the case in almost all children 


suffering from glue ear. Ultimately the child out- 
grows this underlying dysfunction and the condition 
resolves. A grommet may, however, need to be 
reinserted in 30-50% of cases, and m some cases 
revision is required on three or more occasions The 
second clinical group have permanent dysfunction of 
the eustachian tube and irreversible changes of the 
tympanic membrane, often showing degrees of 
collapse or atelectasis. In these cases complete 
resolution is impossible and longer term ventilation 
is required. The rate of complications in this group 
both with and without treatment is high. At present 
there is no method of detecting, either ın infancy or 
at the outset of the condition, which children will fall 
into this clinical group. 


Short term ventilation 


Advantages. Short term ventilation results in im- 
mediate improvement in hearing and fairly rapid 
correction of mucosal changes in the middle ear 
Any subjective pressure effect or feeling of blockage 
resolves. Tinnitus often disappears, and sometimes 
dizziness, 1f present, will be controlled. Behavioural 
problems often improve, with later obvious 1m- 
provement in speech, language, and learning. The 
effects last for six to 12 months. The procedure 
requires general anaesthesia but not intubation, 
so the child can be admitted, have the operation and 
be discharged the same day. There is clearly some 
cost benefit compared with other surgical pro- 
cedures that require admission overnight. There 
may also be additional benefit for those children 
prone to recurrent acute exacerbations of suppura- 
tive otitis media as well as the underlying middle ear 
effusion. In these the frequency of otitis may be 
reduced while the grommet remains patent 4 


Disadvantages. The patency of a grommet and the 
period of retention in the tympanic membrane are 
insufficient to correct the natural history of the 
disease in at least 30% of children. This is particu- 
larly so ın younger children, in whom spontaneous 
resolution may not be expected for several years 
and the reinsertion rate may be much higher than 
that ın older children. At the outset of treatment it 1s 
advisable to inform the parents of the probable need 
for reinsertion, which will require further anaes- 
thesia. 

There are immediate complications from inserting 
a grommet. A few patients develop otorrhoea, 
which is usually transitory but in some cases 1s 
longstanding and requires treatment A few children 
develop otalgia. Damage to middle ear structures 
and even to the inner ear has been reported, ether 
as a result of mvringotomy and insertion of the 
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grommet or from the agents used to clean the 
meatus before surgery In some children secondary 
otitis media may develop after swimming, but this is 
rare It is advisable, however, to recommend that 
children with grommets may continue to swim but *® 
should avoid diving or jumping into the water 
Soapy bath water may be more troublesome than 
swimming pool water. 

Later complications comprise scarring and loss or 
damage of the middle layer of the tympanic mem- 
brane at the site of the grommet Thin triangular 
segmental defects are often visible after extrusion. 
Tympanosclerosis to a variable degree may be seen 
in as many as 40% of cases after one year and in 
70% after two years.” It is rarely seen in an eer that 
has not been operated on, and 1s much less common 
when myringotomy alone is performed. Tympano- 
sclerosis tends to worsen with time, and our studies 
suggest that after five years there 1s a slight but 
detrimental effect on hearing ability in those 
patients with the most severe forms of sc.erosis 
when compared with that of the contralateral ear 
that has not been operated on. This finding 1s 
supported by the longer term follow up studies of 
Gundersen et al.° In a few cases persistent perfora- 
tion of the tympanic membrane results There seems 
little doubt from the studies by Tos et al that 
insertion of a grommet fails to resolve development 
of attic retraction in cases of glue ear.’ This suggests 
that short term ventilation lacks any protective 
effect on the possibility of cholesteatoma developing 
in the long term. 


Long term ventilation 


The question of longer term ventilation with 
specially designed tubes in cases of irreversible 
dysfunction of the eustachian tube and changes in 
the middle ear requires further study. 


Summary 


There is little doubt that surgical treatment ıs 
required for many moderate to severe cases of glue 
ear, particularly if the condition is bilateral, present 
for more than three months, and associated with 
considerable subjective hearing loss. Present evi- 
dence suggests that the choice rests between mser- 
tion of a grommet or ventilation tube and aden- 
oidectomy. We have shown resolution of 40% of 
effusions assessed one year after removal of the 
adenoids, and our data at three years show further 
There is also evidence tha: aden- 
oidectomy in cases selected by age and postnasal 
airway size may produce resolution in as many as 
70% .° This single procedure is associated with 
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substamtic! morbidity and mortality and requires an 
overnight gay in hospital. By contrast. a zrommet 
car. be =nse-ted on a day cse besis and is accompa- 
nied br less ask. If ıt is used ın isolation, 10Wever, 
"readmicsior to hospital “ar reinsertion will be 
required in a high proportiom of cases. The immedi- 
ate gam ir “hearing and sn jechve benefit from 
insert of a grommet is ctvious to all clinicians 
respons ble for such children. By contzast, the 
hearing gam after adenome:tomy is delayed for 
some weeks The tympanic membrane changes 
caused by a grommet may, bcwever, result in some 
cases 1r a Sight but permanent tearing loss, which 
does nct occur after adeno cectomy. 

A compromise regimen Ð- treatment in bilateral 
cases mey b2 adenoidectomy, after consideration of 
age and siz of postnasal aicway, combired with 
unilateral irs2rtion of a grommet. In this way the 
longer term benefit of tre smgle procedure of 
adenoicectomy 1s combined with the shorer term 
benefit of hearmg gain that results from immediate 
reventil=tior of the middle cer. The use of only one 
gromme- reduces the overe! complication rate by 
half. Nezurally myringotomy and aspiration of the 
contralatera. 2ffusion without insertion of a grom- 
met wo_ld de carried out mde- the same anaes- 
thetic. 
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Should we screen for congenital adrenal hyperplasia? , 
A review of 117 cases 


N K VIRDI, P H W RAYNER, B T RUDD, AND A GREEN 


Children’s Hospital, Birmingham, Institute of Child Health, Birmingham, and Women’s Hospital, 
Birmingham 


SUMMARY A total of 117 patients with congenital adrenal hyperplasia who were under the care 
of paediatricians at Birmingham Children’s Hospital between 1958 and 1985 were reviewed 
retrospectively. There were 47 boys (40%) and 70 girls (60%); 30 of the 47 boys (64%) and 38 of 
the girls (58% of the 66 whose salt state was known) were salt losers. In all salt losers the 
condition was diagnosed before the age of 6 months, 90% of the diagnoses being made during the 
first month. The ratio of boys to girls, the distributions of salt losers to non-salt losers, and the 
age at diagnosis were studied in relation to the year of birth. Early diagnosis was found to be 
more common in children born after 1970 due partly to the introduction of a method of assaying 
the concentration of 17a-hydroxyprogesterone in serum, partly to an increase in the number of 
paediatricians in the West Midlands, and partly to the appointment of a peadiatric endocrinolo- 


gist. A neonatal screening programme does not seem to be necessary. 


Congenital adrenal] hyperplasia most commonly 
results from a deficiency of 21-hydroxylase, an 
enzyme required for the production of both cortisol 
and aldosterone. The prevalence vares between 
1 in 490 in Alaskan Yuplik Eskimos! and 1 in 67 000 
in Maryland in the United States. In Western 
Europe estimates range from 1 ın 5000 to 1 in 13 000 
in a series of case reports?’ and 1 ın 5000 to 1 in 
18 000 from neonatal screening.°* Up to two thirds 
of cases are of the salt losing vanety,> ? 1° which 
usually presents in the neonatal period with 
symptoms of vomiting, diarrhoea, and failure to 
thrive; 1f ıt 1s not diagnosed and treated early the 
infant may die. 

In 1981 a committee of experts reported to the 
Council of Europe and recommended mass screen- 
ing for this condition as soon as a suitable assay 
became available.'' Adrenal hyperplasia due to 
21-hydroxylase deficiency is diagnosed when blood 
concentrations of 7la-hydroxyprogesterone (17- 
OHP) are grossly raised,!? and microassays suitable 

‘for mass neonatal screening using capillary blood 
have been reported.” '* There is, however, disagree- 
ment over the desirability of neonatal screening for 
this disease, and there is no unified policy °° | " 
Several pilot studies have been undertaken but no 
consensus has emerged.® ® "° '° The purpose of this 
study was to review retrospectively patients with 
congenital adrenal hyperplasia under the care of 
paediatricians at the Children’s Hospital, Birming- 


ham, as part of our assessment of the need for a 
neonatal screening programme in this regicn. 


Patients 


We studied all patients known to have congenital 
adrenal hyperplasia who were admitted to the 
Children’s Hospital between 1958 and 19&5. In- 
formation collected included the patient’s date of 
birth, sex, diagnosis (salt losing or non-salt losing), 
age at diagnosis, presenting features, and relevant 
family history. Most patients (102; 87%) were from 
within the West Midlands region. The ethnic origin 
was not known in all cases, although at least s:x were 
from Asian families. These included three genetic 
boys (all salt losers) with 3B-hydroxysteroid dehyd- 
rogenase (3B-HSD) deficiency who presented at 
birth with severe hypospadias and incomplete mas- 
culinisation. Two of these were siblings whose 
parents were first cousins. There were no other 
cases of consanguinity. One non-salt losing girl who 
presented at birth with ambiguous genitalia was 
diagnosed as having 11f-hydroxylase deficiency. 
The remaiming patients were believed to have 
21-hydroxylase deficiency, either on the tasis of 
results of adrenocorticotrophic hormone stimulation 
tests as described by Galal et al'® or, in more recent 
cases, because of an increased serum 17-OHP 
concentration. Classification of salt losers was by 
beth clinical and biochemical evidence of salt loss. 
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Results 


We stud-ed II patients; in sone cases not all the 
informat on was available. Tte patients comprised 
47 boys (49> and 70 girls 160%), the male to 
female ratio be ng 2:3. Thirt cf the 47 Enys (64%) 
and 38 af 5€ girls (58%) were selt losers- 

Data trom aree boys woh 3f-HSD deciciency 
were excluded because they were not comparable 
with the deta “rom the boys with 21-Fydroxylase 
deficiency. Toe Figure shows zhe ages at diegnosis. 
The ccndition was diagnosec in half of tke girls 
within 2¢ hours of birth by the presence oz ambi- 
guous 2xternal genitalia. 

In all salt bsers the condi-ton was diagncsed by 
the age o? 6 months, in 90% duzinz the fizst month. 

The age at dicgnosis was stad:ed with reference to 
the year >f ba-1. There seemed to be an irprove- 
ment in the speed of diagnosis -r patients Fora in the 
1970s compared with those born previoudy. To 
investigate this we divided Ihe patients inco two 


groups those born before 1970 (group 1) and those 
born during 1970-85 (group 2). The diagnosis was 
made earlier in group 2 compared with group 1, as 
shown by the significantly lower mean age at 
diagnosis (p<0-01) and the higher proportion of 
children in whom the condition was diagnosed by | 
month of age (Table 1) Table 2 shows the distribu- 
tion of sex and salt loss in the two groups. The 


Table 1 Ageat diagnosis related to year of birth 


Bom before Born during 
1970 
(group 1} (group 2) 
{n=61} (n=46} 
Mean age (months) at diagnosis 213 54 
No (%) aged les. than | month 33 (54} 34 (74) 
Boys B (13) 12 (26) 
Girls 25 (41) 22 (48) 
No (%) aged les. than | year 43 (71) 39 (85) 
Boys 12 (20) 15 (33) 
Gris 31i (51) 24 (52) 


1 
om? 


Y 


Should we screen for congenital adrenal hyperplasia? A review of 117 cases 661 


Table 2 Proportions of salt losers by sex and year of birth 


All patients 
All patents 68/117" (60) 
Born before 1970 (group 1) 30/47 (64) 
Bom during 1970-85 (group 2) 38/70* (58) 


*Diagnosis was not known m four cases 


Table3 Presentation of condition in boys and girls 
(information not available for two salt losers and one 
non-salt loser) 


Salt Non-salt 
losers losers 
Girls 
No m group 38 28 
No with 
Ambiguous genitalia 38 28 
Adrenal cris or hyponatraemia 8° = 
Vomtng or failure to thnve 6 Ys 
Precocious puberty — 6 
Boys 
No m group 30 17 
No with 
Adrenal crisis 2 = 
Hyponatraemia or dehydration 5 
Feeding problems or failure to 
thnve or vomiting 18 mamae 
Ambiguous genitaha 3t cone 
Precocious puberty — 13 


Comatose — I 


“Two designated male at birth 
tA with 36-HSD deficrency 


proportion of salt losers was increased in group 2 
compared with group 1 (p<0-01). In group 2 a lesser 
proportion of the patients were boys, although the 
difference in the male to female ratios between the 
two groups was not significant (p>0-1). 

Table 3 shows the presenting features of the 
patients studied. 

Nineteen families yielded several cases, the di- 
agnosis being the same for each. In eight cases 
knowledge of an older affected sibling led to earlier 
diagnosis. In the remaining cases (all girls) with an 
older sibling diagnosis was made in the neonatal 
period due to ambiguous genitalia, and we cannot 
say whether knowledge of adrenal hyperplasia ın the 
older sibling had any effect on the diagnosis. One 
female non-salt loser born ın 1949 was diagnosed at 
the age of 10 only after the diagnosis had been 
established in her younger sister aged 3. 


Discussion 


The consequences of delayed diagnosis of congenital 


Boys Grrls Male 
female 
ralio 

33/66 (50) 3547 (75) 114 

14/25 (56) 1622 (73) ‘ 111 

1941 (46) 1425 (76) 116 


adrenal hyperplasia are well known," and for these 
reasons neonatal screening has been advocated. ?® + 
Others have suggested that the condition is easily 
diagnosed in the neonatal period and there is no 
need for neonatal screening.'* As part of our 
assessment of the need for a screening programme 
in Birmingham we reviewed patients with congenital 
adrenal hyperplasia who had attended Birmingham 
Children’s Hospital over 27 years. We chose to 
study the data with respect to the year of birth, and 
1970 was important for several reasons: assays for 
17-OHP became available then for the first time in 
this region, the number of paediatricians increased, 
and the appointment of a paediatric endocrinologist 
made the disease a major interest in the region. 

For an autosomal recessively inherited disorder 
the expected male to female ratio is 1-1. In our study 
the overall ratio was 2:3, but when the year of birth 
was taken into account we found that, for children 
born in 1970 onwards, the ratio was closer to the 
expected 1:1. Furthermore, the prevalence of salt 
loss when related to the year of birth was signifi- 
cantly higher for children born in 1970 onwards. 
Although the numbers in our groups were small, 
these findings may suggest that there were fewer 
unidentified deaths among salt losing boys born 
after 1970. We are aware that during the period of 
this study two deaths occurred at Birmingham 
Children’s Hospital for which findings at necropsy 
were consistent with adrenal hyperplasia. Both 
infants were boys, born in 1962, who died at 20 days 
and 4 weeks of age, respectively. The pattern of 
referral may, however, have changed over the 
period of study, and more selective referral to the 
Children’s Hospital with fewer referrals of non-salt 
losing patients could have contributed to our find- 
ings. 

Although in girls the condition is often diagnosed 
in the newborn period, in this study only half of the 
diagnoses in girls were made within 24 hours of 


‘buth; in some cases the diagnosis was not made until 


the child approached her teens. In addition, four 
genetic females were assigned male sex at birth. We 
are not aware of any incorrect assignments of sex 
after 1971, and all the girls in whom the diagnosis 
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was made ate were born >2‘ore 1970. Anong zhe 
girls Eorm -m 1970 onwercs the ccndtion was 
diagnosed m all but one by 2-5 months (ard in 92% 
ewithin two weeks of birth}, scggesting earlier di- 
agnosit in recent years. Irterestingly, de-ection in 
boys ımcrezsed from 1970 onwa:ds (Tabe 1). An 
abnormality >t the male 32> 11ta.1a at birth is aot 
easily discernible and therefore cannot explain this; 
improved dirical awareness of electrolyte distburb- 
ances n mab infants seers more likely 

We canmo: provide data on the incidence of 
congenital ad-enal hyperplasia im the West Midlaads 
as not all ases are referred to the Chudren’s 
Hospital arc some patient. may have diec with the 
condition urdiagnosed. In ecdicion, the cnmigrant 
population chenged over tte period cf cur study, 
and ths mav have had an effect on the incidence. 
Rudd, however, looked at ceta over one rear from 
neonates bora at eight ma:cr maternity urits in che 
West Midlands.'!° There were 24 750 br-ths, end 
congenital adrenal hyperplasia was diagnosed in 
four childr2a ‘three girls erd one boy), giving a 
prevalence of 1 in 6188. Th s5 much highe- than zhe 
figure gqucted by Wallece et al in Scotlend 
(1 in 13 407}, obtained by neonatal screering,® end 
compa-able vith the figure calculated by Hubble for 
Birmingham n 1966 (1 in 7255. from case surveys. 
Althorgh R1dd’s data concerred only cne year, 
they suggest that the rate >f ciagnos:s ty a non- 
screenmg procedure in this region 1s consistent with 
the exdected incidence. 

Our overall figures verify the finding of Lebovitz 
et al trat omental adrena ayverplasia Cequer tly 
remzirs urcignosed in the neonatal pemod’? Sut 
show taat the diagnostic ret2 in-proved in the 1970s 
compared wich that of previous years ın Ihe West 
Midlards. The reasons fcr this improvement are 
probably improved cliniczl awareness and better 
diagnostic iests. The majcr advantage of neonetal 
screen ng 13 he prevention 9: ircorrec{ assignments 
of sex and deeth due to adrenél censis, ard we are 
not zware ofthe occurrence cf either of these events 
since 1970. The value of cénier diagnosis in those 
infants who would be detected clinically, but leter 
than b7 a screening prograrwme, 13 not known, and it 
is therefore difficult to jasufy screening for this 
reason aion=. Neonatal screering is no without 
problems; m perticular, theiaersretation cf 17-O AP 
conœrtratiors in premature or sick newborn infants 
is dificult. The anxiety gererated by fals2 positive 
results needs to be balancec against the potenzial 
advantages œ a screening Srogramme. 

We are at present not co1rced of the need tor 
a neonata screening prcegramme for congen-tal 
adrenel hype-plasia in Birn rgham or in the Untred 
Kingdom es a whole 
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Endotracheal resuscitation of preterm infants at birth | 


E W HOSKYNS, A D MILNER, A W BOON, H VYAS, AND I E HOPKIN 


Department of Neonatal Medicine and Surgery, City Hospital, Nottingham 


SUMMARY The adequacy of initial ventilation in 21 preterm babies (25-36 weeks’ gestation), 
who required endotracheal intubation and positive pressure ventilation, were studied. Pressure 
and flow were measured at the proximal end of the endotracheal intubation tube and expiratory 
volume calculated from the flow trace. The results were compared with those from a group Df 26 
term infants who also required resuscitation. Five of 21 preterm babies (24%) had adequate tidal 
ventilation with the first inflation. This rose to seven of 21 (33%) by the third inflation. This was 
significantly less than the results in the term infants (y*=4-38 p<0-05). Respiratory reflex 
responses to resuscitation were seen in 41% of inflations in preterm and 56% of inflations in term 
infants. There was a significant correlation between reflex activity and adequate ventilation in the 
preterm group (y7=11-83, p<0-001) but not in the term group (y*=0-212, p=NS). No correlation 
was seen between initial ventilation and outcome. 


Endotracheal intubation with positive pressure ven- 
tilation 1s the definitive method of resuscitation of 
the newborn. Although endotracheal intubation 
resuscitation is empirically successful, relatively 
little work has been published on the mechanics of 
ventilation, and nearly all these studies have been 
concerned with term infants. This paper aimed to 
assess the adequacy of initial ventilation in preterm 
babies and to compare this with the group of term 
babies requiring resuscitation. Previous studies by 
Ditchburn et al,! Hey and Kelly,” and Hull used a 
volume limited system rather than a pressure limited 
one and they were not able to measure tidal volumes 
directly. 


Subjects and methods 


Over ,1000 deliveries were attended. Babies were 
transferred after birth to our modified Vickers 
resuscitaire, details of which have been described 
previously.*° Endotracheal intubation followed 
standard criteria—that is, apnoea with a heart rate 
less than 100 at two minutes, or apnoea and a heart 
rate less than 60 at any time At some deliveries an 
oesophageal pressure transducer was passed at 
intubation as the laryngoscope was withdrawn. 
Inflation pressure was about 30 cm water and was 
maintained for one second at a rate of 30/minute— 
that 1s, one second ın, one second out. In a few cases 
the initial inflation was longer—three to five 
seconds. Resuscitation was continued until adequate 
respiration was established and the babies were 
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subsequently managed on usual clinical critena. The 
study was approved by the north Nottingham ethical 
committee. 


Equipment. Babies were intubated with Coles’s 
shouldered endotracheal tubes (size 12-14). A 
pneumotachograph (Fleish type 0) was attach2d to 
the endotracheal tube proximal to the T piece to 
measure flow with a lmear response to abore 15 
i/minute. Inflation pressure was measured via < port 
close to the endotracheal intubation tube (SE Labs 
4-86) Oxygen was supplied to the T piece through a 
spring loaded pressure limiting valve and the press- 
ure delivered by occluding the T piece with a finger. 
In 33 cases (eight preterm, 24 full term) an 
oesophageal pressure transducer (Gaeltec) mounted 
on a 7FG catheter was used to validate the babies 
Own respiratory efforts All signals were reccrded 
on tape for later playback and the first -hree 
inflations subsequently displayed against time on an 
oscillograph for analysis. 


Analysis. Time of inflation and plateau inflation 
pressure were measured from the pressure trace and 
tidal volume from the area under the flow curve 
using a “Hipad’ Digitiser (Houston Instruments: and 
commercial computer program. 


Results 


Table 1 gives birth details of the babies studied. In 
the term group of 26 babies all were born by 
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Preterm. Full terra 
(n=21} (n=26) 
Gestation: 
Mean SD" 31 5 (27 397 {E } 
Range r 25-36 37-42 
Birthacight 
Mean SD: 15 (05 34 (07) 
Range 0 77-3 R 2h 5 
Inspi-etory pesse 
(em H-0} Mear (SD) 27 3 (43- 265 (55) 


Table Z No ofunfants with ticœæ 2xchenge cf les. than 
4-4 mlicg 


Preterm Calter g Senficanc 
First nfl: tror 5 of 21 rl cf 2e 1 04 MS 
Second mflabon 6 of 2] ‘6 cf 2c 3 85 p<0 05 
Third inEaticn 7 of 21 D cf zt 73 p0 0i 
All three I8 of 63 £7 cf 7E 4 38 p<0 05 


caesar2zan section, 11 perormec after labour had 
startec. Rezscns for operative delivery were: fetal 
distress (n=*); failure to pecgress in labour (n=5); 
abruptio plecentae (n=_), treech presentation 
(n=8) transverse he (n=2', and one cach with 
postmatunity. twins, materal Gabetes, small for 
dates, and c2phalopelvic jJiss:oportiom In the 
pretern grcap of 21 bab es 15 were delivered by 
caesarzan section, 11 afte- labour had sterted The 
four e eczive deliveries we-e duz to maternal hyper- 
tens.o1 or pre-eclampsia in three cases, and pre- 
vious caesar2an section pics irpertension in the 
fourth Of the six vaginal dediveries. there were 
thre2 breec deliveries, təc Icw forceps. and ne 
ncermel delivery. 

The first zaree inflation: werz analysed. Inflation 
pressures ware comparabl2 the twe grcups ard a 
prolorged f.-st inflation was given im three pret2rm 
infants. Ad=quate tidal excharg2, detined as >4-4 
ml/kg was obtained in es “han a third of the 
preterm infan:s in the firs: taree breaths {Table 2) 
Table 2 shows that inflat crs in term nants were 
more successiu] The y? zeste on the “irst three 
inflations show that from the second mfletion there 
was asignif-cant difference tetween the two grops, 
with more term infants achizvmz adequate ventila- 
tion 

Three pztterns of neonazal respiratory refl2xes 
were seen Head’s paradow cal reflex was ident fied 
bv the fall ir the inflation pressure frem the pla-eau 
accompenied by inspiratoc7 ficw; a re ection re- 
sponse was icentified by an inzrease in tne placeau 
pressare with or withomt exp.ratozy flow; >oth 
responses were seen during a single inflation (Figs 
1-3). In 19 eases an oesophagea. pressure trace was 


1 Ingprration response. 
Intiahon 

pressure 

{30cm 

Flow 

(3 [/mmute 


R: Rejecton response 


Flow 
{3 Lamenutel 


Ga ee Sed 
1 second 


3. Combined inspiration rejection response 





Flow 
(3 Imre) 


ne aN 
1 second 


Figs 1-3 Examples of inspiratory, rejection, and 
combined response from preterm group of babies 
Inspiratory flow is in downward duection Oesophageal 
trace in fis 3 confirms initial active insptration (downwar d 
movemen“) with inspnatory flow and dip in inflation 
pressure trace followed by active expiration (upward 
movemen!) associated with expiratory flow against inflation 
pressure 
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obtained and confirmed our designations in all 
cases. A reflex was seen in 26 inflations in the 
preterm group (41%) Fifteen were a Head’s para- 
doxical reflex, five a rejection response, and six both 
reflexes in a single inflation. There was a correlation 
between tidal exchange and presence of a reflex 
response (Table 3) There was no obvious difference 
between the different reflexes and the associated 
tidal exchange, but the numbers are too small for 
valid statistical analysis. Of particular importance— 
of 37 inflations with no reflex activity, only four 
achieved adequate tidal exchange, and three of 
these had been preceded by reflex activity ın a 
previous breath. 

Any type of reflex was seen ın 44 inflations in the 
term infants (56%), and this comprised 16 Head’s 
reflexes, 25 rejection responses, and three combined 
responses In contrast to the premature infants, 
there was no significant correlation between pres- 
ence of reflex and adequate tidal exchange (Table 
4), although if a reflex was present the tidal 
exchange was more likely to be in the upper part of 
the inadequate range—that is, one to two dead 
space volumes 

Within the group of preterm infants there was no 
relation between gestational age and either tidal 
exchange or presence of reflex response. The 
numbers, however, were small after subdividing into 
gestational age groups, and only three babies were 
less than 30 weeks’ gestation. 


Outcome. There were four deaths in the group of 
premature infants. All deaths were related to severe 
respiratory distress syndrome and occurred in the 
first 48 hours. Gestational ages of these four were; 
25 weeks (two babies both second twins) and 31 


Table 3 Premature resuscitation 


Tidai Reflex No Total 

exchange present reflex Na 

(milke) 

<44 12 33 45 

>d 4 14 4 18 
37 63 

C= 11 3 p<0 001 


Table 4 Full term resuscitation 


Tidal Reflex No Total 

exchange present reflex No 

(mlikg) 

<44 i6 i5 31 

>4 4 28 19 47 
34 78 

xm 0 212 Not significant 





weeks (two babies) Three of these had inadequate 
tidal ventilation in the first three breaths. The 
fourth, 25 weeks’ gestation, initially had a 
10-16 ml/kg tidal exchange but required positive . 
pressure ventilation from birth to maintain adequate 
blood gases Overall, five of the babies required 
ventilation for respiratory distress syhdrome and 
three required oxygen for more than 24 hours; there 
was no association between development of 
respiratory distress syndrome and initial tidal 
exchange in the first three breaths. 

Although three of the four babies who subse- 
quently died had reflex activity, the response to 
inflation was a poor indicator of outcome. Two of 
the 11 with reflex responses developed respiratory 
distress syndrome that required ventilation com- 
pared with three of the 10 who showed no response. 

Exposing the preterm baby to labour might be 
expected to influence the response to resuscitation, 
but no such effect was seen in this relatively small 
study. Three of the seven babies delivered electively 
had no response compared with seven of 14 
delivered vaginally or by emergency caesarian 
section, 


Discussion 


One of the difficulties in this study was the lack of 
data on inspiratory volumes. In a large number of 
the preterm babies there was a leak of gas around 
the endotracheal tube when the positive pressure 
was applied. This leak made analysis of inspiratory 
volumes impossible. A clinically important volume 
of gas might have entered the babies’ lungs but was 
retained there to form a functional residual capacity. 
We feel that this 1s unlikely to have been a large 
source Of error as there were 11 babies m the 
preterm group, in whom there was no leak around 
the endotracheal intubation tube. Eight had no 
functional residual capacity formed in the first three 
breaths, and in the other three incremerts in 
functional residual capacity that were not con- 
sidered to be due to leak were all associated with 
adequate expiratory volumes. In the term group 
where leak around the tube was less of a problem, 
a functional residual capacity was formed in 10 of 23 
babies by the third breath. It is also, of course, 
possible that a functional residual capacity was 
formed in the time from delivery to insertion of the 
endotracheal tube. 

The use of 4-4 ml/kg to define adequate tidal 
exchange is based on estimations of anatomical dead 
space of 2-2 mi/kg.° This figure ıs independent of 
age Two dead spaces is 4:4 ml/kg, and by definition 
half of the gas will be taking part ın gaseous 
exchange. Our decision to use two dead spaces as a 
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cut cf seensavpropriate but is essentially arbitrary. 

It seems that endotrackeal intubation zesuscita- 
tion of preze-m infants de>221d3, to a great extent, 
0n reflex resoonses, partiadarly the Heac’s reflex, 
althoizh whether strictly s22 ikimg ıt corresponds to 
the cr ginal -eflex described ty Head is unclear.” 
These _nspirStory gasps weze related to the inflation 
bui tiere was no temporal selztion to th= start of 
the inclation as seen in tke descnption of the 
augmented inspiratory ref by Greenorgh et al.’ 
Likewse, there was no evidence that a higher 
inflaticn p-ezsure was mcre lixely to stmulate a 
gasp Cord po and fetal saip pH samples were not 
record2zd in this study arc so we are cnable to 
correlete ref.ex. response with degree cf asphyxia. If 
work on animals’ is applizadle -o humar preterm 
resuscitaticn one might expect the d&gree of 
asphyxia to be a major -jeterminant of these 
reflexes. [tis mportant to know whether babies who 
exhibited rev ex responses are those who are only 
mi.d_y aspl-y>rated. If so, the strategies to maximise 
reflex ~esponses are of less chinizal importance than 
these -hat effect adequate passive ventiBtion. 

Delivery etter labour has startad might influence 
effectiveness of resuscitation I- may be associated 
with asphyziz, particularly r che preterm g-oup, but 
there nay eso be benefts to che fetus such as 
stimulétirg adsorption of arg “luid and surfactant 
release. The benefits are mcre ! kely to be-apparent 
at a later stag2. however, and mechanical factors are 
probekly more important zkan Ciochemical factors 
in response te .nitial resusdreticr. In our cata there 
was no evicerce of an effect cf la>our on r=flexes or 
tidal excnanze for either “he term or preterm 
groups, tut & is difficult zo draw any ccnclusions 
from tus as zmergency arc 2lective section babies 
are cbvicask selected groups. 


The urderlying assumption of this study is that 
early establishment of adequate ventilation 1s impor- 
tant i> preterm infants and that if this can be 
achieved _n the first few inflations then outcome will 
be imz=roved. We have been unable to show any 
correlaion between initial resuscitation and out- 
come Lut the numbers are small, and many other 
factor: including gestational age and degree of 
asphy=z a at birth also affect subsequent progress. 
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Plasma atrial natriuretic peptide and spontaneous 


diuresis in sick neonates 


T KOJIMA, Y HIRATA, Y FUKUDA, S IWASE, AND Y KOBAYASHI 


Department of Paediatrics, Kansai Medical University, Osaka, Japan, and the Hypertension Division, 
National Cardiovascular Center Research Institute, Osaka, Japan 


SUMMARY Plasma concentrations of immunoreactive human atrial natriuretic peptide (human 
ANP) were sequentially determined in 12 infants with respiratory distress syndrome (RDS) or 
meconium aspiration syndrome (MAS) during various phases of diuresis to elucidate the role of 
human ANP ın the occurrence of spontaneous diuresis in the newborn. Plasma immunoreactive 
ANP concentrations during the diuretic as well as the maximum diuretic phase were significantly 
(p<0-001) higher than during the prediuretic phase. A gradual decrease occurred during the post 
diuretic phase, returning to prediuretic values after one week of life. Significant natriuresis, 
increased glomerular filtration rate, mild hyponatremia, and decreased blood pressure were 
observed in the diuretic phase in all the cases studied. These results suggest that hypersecretion of 
human ANP may play an important part in initiating spontaneous diuresis in sick neonates. 


Spontaneous diuresis 1s often delayed ın ıll neo- 
nates, particularly in those who have suffered birth 
asphyxia and those with respiratory distress syn- 
drome (RDS).' Failure to imitiate spontaneous 
diuresis is related to the degree of severity of RDS 
or mecomum aspiration syndrome (MAS) ? Despite 
extensive studies on postnatal renal adaptation, the 
physiological importance of the renal function re- 
sponsible for this diuresis has not yet been fully 
understood.? Recently, atrial natnuretic peptide 
(ANP), with potent natriuretic and diuretic activi- 
ties, has been isolated from rat and human atrial 
tissues.* It has been reported that an intravenous 
infusion of synthetic human ANP causes a dramatic 
increase in sodium excretion and urinary volume in 
animals as well as in man.’ The physiological role of 
endogenous human ANP in the newborn, however, 
remains unknown. The purpose of this study was to 
clarify the role of human ANP in the incidence of 
spontaneous diuresis tn relation to the renal function 
in neonates with RDS or MAS 


Patients and methods 


Twelve neonates (nine boys and three girls), who 
were transferred to the neonatal intensive care unit, 
Kansai Medical University Hospital, for treatment 
of RDS (n=5) or MAS (n=7), were studied during 
the first four days of life. Age at admission was 3-2 


(SD 4-4) hours. Informed consent was obtained 
from each patient’s parents. The mean gestational 
age and birth weight of the infants was 35-5 weeks 
(26-41 weeks) and 2208 g (1040-4030 g), respect- 
ively. Nine infants were ventilated with a Bourns BP 
2001 respirator The mean volume of fluid adminis- 
tered (mi/kg/day) was 61 8 (14:2) on day 1, 68-3 
(17-6) on day 2, 84-5 (17-4) on day 3, and 104-3 
(19-4) on day 4, respectively The fluids consisted of 
10% glucose supplemented with calcium (100 mg/ 
kg/day) until the third day of hfe, after which 
sodium chloride (35 mmol/l} and potassium chloride 
(20 mmol/l) were added. All fluid intake was 
administered parenterally. The mean fluid intake 
over each eight hour period was calculated from a 
fluid balance chart monitered every hour. Urine was 
collected in a collecting bag for all male infants and 
one female infant so as to measure directly the 
volume. In two other female infants the urine 
volume was calculated by weighing nappies im- 
mediately after voiding Urine was consecutively 
collected during the first four days of life: onset of 
diuresis was defined as urine output greater than | 
ml/kg/hour, and the maximum urine output as the 
greatest output during the first four days of life by 
checking the urine volume every hour The diuretic 
phases were arbitrarily divided into four eight-hour 
periods: the first (prediuretic) phase was defined as 
the beginning of urme collection just after admission 
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at 3-0 (4-7. Dours of age; the second (diuretic) phase 
as the onse: of diuresis wick urine volume greater 
thar. I ml/<2hour occurring at 17-5 (11-2 hours of 
age; fhe third (maximum ‘liur2tic) shase as the 
maximal ure output follcvimg the diuretrm phase at 
a m2an age of 43-3 (18-3) Lours; the foarth (post 
diur2t.c) paše as 24 hours efter maximum diuretic 
phase at a nean age of 57-2 (18-3: heurs The 
arterial pressure was meastred every 30 minutes m 
the rignt arm usmg the Doppler ultrasound=echnique 
throughou™ zne study. 

Blood sermples were obtaiaed at the mid point of 
unne collections to determare human AMP, creati- 
pine, urea, wtrogen, glucose zonceniratons, and 
electrolytes. Urine collected trom all mde infants 
and one ferrale infant werz pooled for he deter- 
mination of osmolality, ur nery sodium, fotassium, 
and cr2aticime concentration: te calculate fractional 
excreton of sodium (F=*a) and urire:plasma 
osmolar ratio m each phese. Creatinme clearance 
(Cer) FENa, osmolar clezranc2 (Cosm), and free 
water clearance (CHO) were determired using 
standard formulas shown below: 


FENa (% — 


x100 Cer mVmintte)=UEXY 
crx Scr Sc 


r 


Cosm (nl/mna e) AOSAN 
Posm 


, CEO (mrte) = V -Cosm 
Where V rdizates urine flow (ml/minue); SNa, 
serum sodium concentration : m=q/l1); UNz, urinary 
sodium corcentration (mEq-]i; Scr, serum creati- 
nine (mg/di) Ucr, urinary creatinine (mg/d), Posm, 
plasma osmelality (mOsm/} and Uosm. urinary 
osmolality “tr Osm/I). 

To četerrine the sodium talance for esch phase 
sodmm intake was calcucted from the sodium 
conten: of ctuids, medicime. and blood products 
administerec. Sodium outcut was measured in a 
pooled urire sample for each phase 

Determirazions of creature, urea, nitrcgen, and 
glucose conc2ntrations, ard electrolytes n serum 
and urine were performed «sinz an autoanalyser 
(Beckman Astra-8), and urine osmolélity was 
measured by freezing poirt depression (Fiske OR 
osmoarmeter. 


Radioimmuncassay of human ANP. Plasme (0-5 ml) 
was ex-ract2d by ODS cartr.dges (Sep-Pak, Waters 
Associates, Milford, Minnesota), as reported.’ 
Radisinmucozssay of humer ANP was performed 
by usag an antibody gen2v<eted in rabbis immu- 
nisec with tuman a-ANP ~® (Peptide Institute, 
Osaka. Japar) coupled to Ecvine thyroglebulin by 
cartod_-imide. The antibocy cross reacted “ully with 
a-human ANP! 78, rat (r) ANP (40%) but less 


with o-human ANP? (2-5%), rANP>*8 (atrio- 
peptin IH), rANP® Y (atriopeptin I), and rANP?* 
(atriopeptin I), and not at all with angiotensin H, 
arginine vasopressin, nor bradykinin The assay 
buffer was 50 mM phosphate buffered saline (pH 
7-4), containing 0-1% bovine serum albumin, 1 mM 
edetic acid, 0-1% triton X-100, and 500 U/ml 
aprotinin. The incubation mixture, which consisted 
of 0-1 ml standard human a-ANP or plasma extract 
and 0-1 ml antibody (final dilutilon—1/10 000), was 
preincubated at 4°C for 24 hours, followed by the 
addition of 0-1 ml /*I-labelled a-human ANP 
(Amersham International, Tokyo, Japan). After 
additional incubation at 4°C for 24 hours, bound 
ligands were separated from free ligands by the 
double antibody method. The lowest concentration 
of human ANP yielding a binding significantly 
different from that found in the absence of standard 
a-human ANP at the 95% confidence interval was 3 
pe/tube, and the 50% intercept was 20 pg/tube. 
The minimum detectable concentration of immuno- 
reactive human ANP in plasma was 30 pg/ml. The 
interassay and intraassav coefficients of variations 
were less than 10%. The recovery of immunoreactive 
human ANP applied to Sep-Pak cartridge was 
50-60%. All values were corrected for the recovery 
during the extraction procedure. 

Statistical analysis was performed by Student’s t 
test or Welch’s t test following the F-test. Data were 
presented as mean (+SD) 


Results 
The Figure shows that the mean plasma concentra- 


tion of immunoreactive human ANP was significantly 
(p<0-001) higher during the diuretic phase (305-4 
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Figure Sequennal changes of plasma human ANP 
concentrations and urine volume in newborn 
infants with RDS or MAS. Open circles indicate mean 
plasma concentrations of immunoreactive human ANP and 
closed circles indicate mean urinary volume during various 
diuretic phases, bars show standard deviation 
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(208-7) pg/ml) and the maximum diuretic phase 
(314-0 (107-2) pg/ml), than during the prediuretic 
phase (80-6) (40 2) pg/ml), and that it gradually 
decreased during the post diuretic phase (168-4 
(120-9) pg/ml), returning to prediuretic concentra- 
tions after one week of age (62-7 (27 4) pg/ml). 
Plasma concentrations of immunoreactive human 
ANP during the prediuretic phase and after one 
week of age were comparable with those of normal 
cord blood (61-3 (22-5) pg/ml; n=7) and those of 
healthy adults (40 (20) pg/ml); n=20). There were 
significant (p<0-01) mverse correlations between 
immunoreactive human ANP concentrations and 
plasma osmolality (r=—0-62), or mean arterial 
blood pressure (r=—0-58), ın the prediuretic and 
diuretic phases, while plasma human ANP concen- 
trations did not correlate with body weight nor 
serum sodium concentrations. 

Tables 1 and 2 show the studies of renal function 
during each phase. The increased urme output during 


the diuretic phase was associated with a significant 
increase of FENa (p<0-01). There were also signifi- 
cant increases in creatinine clearance (p<0-05) and 
free water clearance (p<0-01) during the maximum 
diuretic phase. The serum sodium concentreationse 
decreased slightly during the diuretic phase. Out- 
put:intake ratio was significantly deceased during 
the prediuretic phase (p<0-01). Systolic and diasto- 
lic blood pressure were slightly decreased during the 
diuretic phase, but returned to the basal values 
during the maximum diuretic and post diuretic 
phases Pulse rate was unchanged throughout the 
study. 


Discussion 


This study clearly shows that an increase of plasma 
immunoreactive human ANP concentrations coin- 
cided with the occurrence of spontaneous diuresis 
in neonates with RDS or MAS. Plasma immuno- 


Table 1 Mean (SD) changes in body weight, plasma atnal natriuretic peptide (ANP), serum sodium, blood pressure, and 
pulse rate during various phases of dturesis in newborn infants wih RDS or MAS 


Vanable Phase 
Prediurence Diuretic Manumum diuretic Post diuretic 

Age (hours) 30 (47) 17 5 CLE 2) 433 (18 3) 67 3 (18 3) 
Bodyweight (gm) 2145 (930) 2223 (901) 2143 (887) 2089 (883 
Plasma human ANP (pg/ml) 80 6 (40 2) 305 4 (208 7)* 3140 (107 2)t 168 4 (120 9) 
Serum sodium (mmol) 139 (3) 136 (4) 137 (3) 138 (3) 
Artena! pressure {mm Hg) 

Systolic 59 {6} 55 {4} 6 (6) i (7)$ 

Mean 47 (5) 45 (4) 49 (6) 53 (7) 

Diastolic 36 (4) 34 (2) 38 (5)4 40 (5)t 
Pulse rate (beal/minute) 153 (17) 149 (18) 143 (10) 139 (6) 


tp<0 001, *p<0 01 y prediuretic phase, respectively 
$p<0 01, fp<0 05 v diuretuc phase. respectively 


Table 2 Mean (SD) changes tn renal function tests and fluid and sodium balance during various phases of diuresis 


in newborn infants with RDS or MAS 





Vanable Phase 
Prediuretic 

Creatume clearance (mV/minute) 097 (0 64) 
Fractional excretion of sodium (%) 045 (0 45) 
Osmolality (mOsm/kg) 

Plasma 288 (6) 

Urme 520 (285) 
Free water clearance (m¥muinute) —7 4 (14) 
Fiwd balance (mV/kg/hour) 

Intake 26 (10) 

Output 03 (02) 
Output/mtake (%) 13 (8) 
Sodium balance (mmol/kg/hour) (x 10") 

Intake 0 

Output 70 (80) 


Diuretic Maumum diuretic Post diureuc 
1 68 (1 40) 229 (1 5} 2 40 (1 70)t 
7 1 (6 8)* 56 (4 5)* 43 (4 7)t 

287 (6) 288 (10) 289 (7) 

225 (87)* 187 (92)° 248 (125°* 
22 G9})r 143 (119)* 736517 
26 (09) 36 (13) 41 (1 2)* 
18 (07) 56 (1 3)* 32 (1 4)t 

RI (Y 172 (67)t4 94 (38)t 

70 (140) 800 (800) 1200 (1200) 

1400 (1100)* 2660 (1440)t 3250 (1700)t 





tp<0 001, *p<0 01. tp<0 05 y prediuretsc phase. respectively 
fp<0 01, $p<0+05 y diuretic phase, respectively 
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reactive human ANP concentzat ons increased during 
the diuretr: and maximum curetz phases. followed 
by a gradual decrezse duriug zhe post diuretic phese, 
and rezurned to prediuretic sulue: after onz week of 


tage “hese changes were observed not only in 


mature inzents, but alsc :n premature infants. 
Plasma immanoreactive hur in ANP concentrations 
were almost the same in natare end premature sick 
neonates These results suz2cst taat haman ANP ıs 
normaly secreted in neomates, irrespective of 
maturity. 

The major renal effect af Fuman ANP 1a adults is 
an increase -n glomerular mitraticn race waich does 
not affect renal blood flow but £h: fts the g omerular 
balance toward natriuresis 7 In fact, a roticeable 
natriuresis anc an Increase in glemerular filtration 
rate were observed during s.0ntaneons Curesis in 
all cases stadied. It has recently keen reported that 
secretion of endogenous haran «NP stimulated by 
the extrace-lalar volume expansion 1s responsible for 
the o>served natnuresis anc diuresis >" The 
mechanism by which humer ANF is secre ed in the 
newborn Fas not yet beem established. As fluid 
restriction ig normally usec to treat patiznts with 
respiratory problems volum- expansion has been 
considered to be less ccommncn in the newborn 
period Costarino et al, however shcwec that che 
diures in patients with RDS is a wate- diuresis 
resultimg from an endogencts weter over_oad, end 
thet spontaneaus diuresis atter bath represents the 
infant’; physiological respoms2 to =xtrazellclar water 
load.* In chis study posite water balance was 
observed im the prediurecc= pnzse, and negative 
correlation between plamze himan ANF concen- 
trations and plasma osmo lty vas a-so observed. 
Therefore, extracellular vcLimé cxpansior induced 
by the relative overhydration and the endogenous 
water >vercad may lead zo th2 relezse of human 
ANP in the newborn perc. Furthermore, ıt has 
been ‘show that plasma rerin activity and ango- 
tensin I] concentrations ere ic.eased during the 
newborn period,'! causing an increased ext-acellular 
volume in the neonatal period. aker. tozether, it 
seems possble to speculaze that the ext-acellular 
volume expansion in the early reanatal period may 


trigger release of human ANP through the disten- 
sion of atrial wall or the increase of intra-atrial 
pressure or both We speculate that endogenous 
human ANP, possibly strmulated by an extracellular 
volume overload, is one humoral factor responsible 
for the spontaneous diuresis in sick neonates. 


This study was partially supported by the Monmnaga Hoshikat, 
Mami Mizutani Foundation, and research grants for cardiovascular 
diseascs (69A-3, 61C-2) from the Ministry of Health and Welfare, 
Japan 
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Correlation of specific gravity and osmolality of urine 


in neonates and adults 


S LEECH AND M D PENNEY 
Royal Gwent Hospital, Newport, Gwent, Wales 


SUMMARY There is good correlation between the specific gravity and osmolality of urine 
obtained from neonates and adults, if specimens contain neither protein nor glucase. The 
regression equations between specific gravity and osmolality, however, differ considerably 
between the two age groups, maturation to the adult regression occurring within the first 5 y2ars 
of life. Specifically derived regression equations should therefore be used when predicting urine 
osmolality from measurement of specific gravity in neonates. 


The osmolality of urine ıs the definitive measure of 
its concentration. Under normal physiological con- 
ditions low urine osmolality equates with hydration, 
and high urine osmolality with dehydration The 
ability of neonates to concentrate urine 1s lower than 
that of adults, but the capacity to dilute urine ıs 
similar. In a non-uraemic, normonatraemic, and 
normoglycaemic neonate, therefore, unne osmolal- 
ity maintained between 75 mosmol/kg-300 mosmol/ 
kg indicates adequate hydration, values outside 
these ranges suggest overhydration and dehydra- 
tion, respectively ! 

The necessity for monitoring urine osmolality in 
neonates to estimate fluid balance may make heavy 
demands on the laboratory Osmometers are expen- 
sive and unsuitable for use in the wards without the 
help of a technician. The specific gravity of urine, 
traditionally measured in the ward, also reflects 
concentration, but the prediction of unne osmolality 
from specific gravity measurement may be unrell- 
able in unskilled hands.? In addition, abnormal 
concentrations of glucose and protein in the urine 
cause appreciable increases in specific gravity with- 
out affecting osmolality. Finally, measurement by 
traditional flotation hydrometry requires a large 
volume of urine. All these factors militate against 
the use of specific gravity as a measure of unne 
concentration in neonates 

Despite recent interest in the measurement of 
specific gravity as an indicator of unne concentra- 
tion in children, the influence of age on the relation 
between specific gravity and osmolality has not been 
defined > We studied the association between 
urine specific gravity measured by refractometry, 
and osmolality, to assess the practicability of 


67] 


measuring the urine concentration of neomates 
accurately in the ward; we also assessed the nflu- 
ence of age on the relation between specific gravity 
and osmolality. 


Material and methods 


We collected 100 urine samples from 21 neonates ın 
the special care baby unit, the babies had been Dorn 
at 28 to 32 weeks’ gestation and mean (SD) weight 
was 2100 (940) g. Single specimens of urine were 
collected from 22 healthy babies born at full term, 
88 children from a paediatric ward (age range 1-70 
months), and from 59 healthy adults The specimens 
were not taken at a particular time, nor were -hey 
preserved, Urine was tested for the presence of 
glucose and protein using the Ames Uristix, and 
those specimens showing positive results were ex- 
cluded. 

Osmolality was measured on fresh urine samples 
by freezing point depression osmometry (Advamced 
Instruments Model 3D), and specific gravity by a 
hand held refractometer (Atago, Uncon), watch 
was corrected for temperature before use 

Data were analysed by the method of kast 
squares and by the linear regression method of 
Deming.” Statistical comparison was by Student's £ 
test 


Results 


Fig. | shows the 95% confidence limits of the 
Deming regression of osmolality to specific gravity 
for neonates and for adults. 

The Deming regression equations were. (1) neon- 
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ates tr =9€}—osmolality = 2)00 (specific gravity)}— 
20025, r=G-333, SE Deming regression ir Y direc- 
tion = 23-2; and (u) adults (1=59)—osmolalitr = 

3194 “speciEc gravity)-33247, r=0-990, S2 Demang 
regression ir Y direction = 45-6. The Standard 
Errccs of t32 slopes were “9E and 620, respectively, 
and the dopes were «iguficantly different 
(p<i-D001). 

Fig. 1 shows the results “nom the samples of unne 
taken Trorr the neonates bora at term, anc from the 
infants aged between 1 and “0 nonths Tiose from 
the pednates fell within the imics previously defined 
for the neomates on the special care baby unit, but 
the infants’ data show a prcgression in the results 
from :he nednatal to the adu t associatcon. 

Te stud this progressicr. we ranked tre date on 

spectftc grav-ty and osmolaivy from all in-ants in 10 
mor-F age bands. Using ecvat:cn 2, the »smolelity 
of eath ame sample was calculated from the 
meastrem2mt of specific gravity. The meastred 
osmolality was expressed æ a percentage of the 
calculated value (A) after correction of value; to 
account for me common irt2-cept of beth regression 
equctons which is not at zerc, but at an Dsmolelity 
of 27-5 mosmol/kg. 
‘reeasured osm ality — 27-5) _ 
‘celculated osmaMelity — 27-5) D 
Fig. Z show: the associat cr between the mean A 
(SEY of each age band aid the mean age of each 
band. Ther= ts rapid progressina toward: the adult 
assocration of specific gra zty and osmolality during 
the first two years of life warch 5 complewed arcund 
the fth vear. 
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Fig. 1 Association of spectfiz 3-av ty and osmclaltty o? 
urine wi ful. tzr healthy neor ates (®) and chilcren aged 
betv-een 1 ana 70 months (QO) 82% confidence amits 
dertred from dcta from neonctes in special care baby urat, 
and Acalth) cdults. 
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Fig 2 Change in association of specific gravity and 


asmolal ży of urine from neonatal to adult pattern with 
age 


Discussion 


There 1s good correlation between urine specific 
gravity, measured by refractometry, and osmolality 
in neonates, but the association is different from 
that fcund in adults The change is probably a 
reflection of the reduced reabsorption of small mol- 
ecules and low molecular weight proteins by the 
renal tubules that occur during early infancy and 
childheod. In particular, the reduced percentage 
reabso-ption of amino acids,’ and low molecular 
weight proteins such as microglobulin,° results in a 
relatively large increase of specific gravity when 
compared with osmolality. As proximal tubular 
functicn matures, so the association of urine specific 
gravity and osmolality approaches the adult pattern, 
which approximates to that produced by the pre- 
dominint molar constituents of urine—sodium, 
potass um, and urea. Although the mean age of the 
infants in the special care baby unit ranged from 28 
weeks to term (a period of tubular maturation), the 
scatter of the values for osmolality and specific 
gravits of urine suggests that changes in the com- 
positien of the urine which were important enough 
to affect the association between them, do not occur 
during this period. 

As an easy measurement of the specific gravity of 
urine in the ward refractometry is accurate enough 
to predict the osmolality of urine in neonates if . 
samples containing protein and glucose are ex- 
cluded. A specifically derived neonatal regression, 
howe-er, should be used. 


We thaak the departments of paediatrics and medical wlustration 
for ther help 
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Twenty five years ago 
The measurement and meaning of pyuria 
J M Stansfield (Durham)—Arch Dis Child 1962;37:257-62 


Twenty five years ago the usual method of estimating the degree of pyuna was to place a drop of urine under a microscope 
and to count the number of cells within a high power field (HPF). While this technique could reveal gross degrees of 
pyuria, there may be only a few pus cells in some cases of pyelonephritis In this paper the author pointed to the 
incongruity of accurately counting cells in blood and cerebrospinal fluid while accepting crude estimations of the cell 
numbers in urine. He advocated the measurement of pyuna using a counting chamber (Neubauer). In uncentrifuged 
urme one cell per HPF was found to be equivalent to 250-500 cells per mm>. Cell counts per HPF had higher coefficients 
of variation than those in which a counting chamber was used. Urme cell counts were made on 2000 consecutive 
admissions to a general paediatric unit; nearly 5% of the boys and 27% of the girls were found to have more than 10 white 
cells per mm’. These findings reflected the frequency with which naturally voided urines could be contaminated The 
importance of pyuna could only be judged from cell counts on clean midstream or catheter specimens. The author 
considered that a finding of 10 or more cells per mm? was pathological By combining cell and bactenological counts he 
classified pyuria into three categories. (a) Contamimaton’ whatever the cell count in an ordinary specimen a clean 
specimen will contain less than 10 cells per mm? and the culture will be sterile or the bacterial count less than 10 000 per 
ml, (b) Urinary tract infection: a clean specimen contains 10 or more cells per mm”, often in clumps or casts, and the 
bacterial count will be over 100 000 per ml; and (c) Unknown: cells but not organisms are occasionally present in 
abnormal numbers ın clean specimens. The author also recognised that pyuria may sometimes be absent ın the presence 
of urinary tract infection, especially uf ıt has been of long duration, but he considered that occasional difficulties of 
interpretation did not outweigh the value of the measurements 


Comment. The value of white cell counts in urine 1s now generally recognised, although demonstraton of an appreciable 
bacteriuria by culture ts essential for a definitive diagnosis In the acutely 1H child the finding on microscopy of a raised 
unne cell count and visible bacteria may justify immediate treatment while awaiting the results of urine culture. Most 
laboratories now prefer the Fuchs-Rosenthal counting chamber to the Neubauer. It is, however, to be regretted that so 
few young doctors of today are encouraged to become self proficient in the sumple techniques that used to be employed in 
ward side rooms 


J H HUTCHISON 
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Comparison of intranasal and oral desmopressin for 
nocturnal enuresis 


A FJZLLESTAD-PAULSEN. S WILL=, AND A S HARRIS 


Department. of Paediatric:, Malmo General Hospital, Malmo, Open Paediatric Clinic, Falkenberg, and 
Faculty of Pharmacy, Bto:redscal Centre, Uppsala, Sweden 


SUMMARY A single blimd dose response study of the effects of treatment with tablets containing 
50-400 ug of desmopressin was conducted in 15 children with primary nocturnal enuresis. A dose 
respcnse effect was seem, w-th the 10), 200, and 400 ug doses resulting in significantly more dry 
nights than when a placebo was used. The response after 200 ug was significantly different from 
that afte- 100 ug (p<)-02) but not from that after 400 pg. 

A randomised, doutl= bind, double dummy, cross over study was then carried out in 30 
children tc compare the 2>=fects of a 2C ug dose given through a nasal pipette, a 200 pg tablet, and 
a placebc. The numbers cf dry nights were significantly greater during both periods of treatment 
with desmopressin when compared with that using placebo, but there were no differences 
between the methods of taking the drug. After oral and nasal treatment 41% and 52%, 
respectively, of the petients improved by more than 50%. Nine children (31%) remained 
complete.y dry after treatment. 


Desmopressin is a potent, Dnz acting antidiuretic a week each. The number of dry nights each week 
polypeptide zhat has been sFcvn to be ar effective was recorded, and the children were weighed every 
treatrrent of enuresis both in children end adults morning Urine osmolality was estimated once a 
when z1ven :ntranasally.’~ An oral preparation of week from a urne sample taken at 5 am, and serum 
the drug as recently beer ceveloped, which 1s sodium concentrations were measured before and 
effective in the treatmen: cf naeurogeme diabetes after treatment. 

insipicus >” The intranaszl and the ozal -outes for 

giving desmopressin were ccmpared in 1) children Comparative study. The second study comprised 20 
with dabe:es msipidus anc found to give equivalent boys and 10 girls, aged from 6 to 15 (mean 9-8, SD 
results * Encouraged by thse findings, wesought to 2-5 years) with pmmary nocturnal enuresis. Each 
establish whetner a tablet af desmopressir could be child had at least three wet nights a week during the 
used to treat nocturnal enuresis. This study reports period of observation. Half the children gave a 
the results ct a dose respcrs= trial of desmopressin family history of bed wetting, and 69% had tried one 
given Dralky to 15 enuretizs, rcllowed by a double or more of the following treatments enuresis alarm 
blind, doudle dummy, crosg over, trial comparing (n=18), intranasal desmopressin (n=7), tricyclic 


oral, mtraiasal, and placc Dreparatioas antidepressants (n=8), or anticholinergic drugs 
(n=6). All treatments were stopped at least four 
Patien:s amd methods weeks before the period of observation. Patients 


with urinary tract infections, faecal soiling, or 
Dose respcrse study. Nine boys and six girls, aged neurological or urological abnormalities, were ex- 
from € to 14 (mean 8-7, SD 2-9 years) wita primary cluded 
nocturnal 27Turesis were teated with oral desmo- The study was designed as a randomised, double 
pressim in a single blind dess ranging stud. that was blind, double dummy, cross over trial of 200 ug 
prezeced aad followed b7 a week without any desmopressin given orally, 20 ug desmopressin given 
treatrrent. After one week >` taking placebo tablets intranasally, and placebo treatment. The periods of 
the children were given teblets containing 50, 100, treatment were preceded and followed by one week 
200, and 490 pg desmopressin, in this seqience, for of observation. For six weeks patients were allo- 
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cated each of the following regimens at fortnightly 
intervals: placebo tablet and placebo nasal pipette 
for the first two weeks, followed by two weeks each 
on either intranasal or oral desmopressin, according 
to the double dummy, cross over design All drugs 
were taken at bed time, and there was no ‘washout’ 
period between the regimens as the cumulative 
effects have been shown to be small.” ? Patients or 
parents recorded on a diary card the number of wet 
nights during each period. In addition, bed wetting 
was recorded using an enuresis score (O=dry, 
1=slightly wet, 2=very wet). Children were 
weighed each morning, and unne osmolality and 
serum sodium concentrations were determined at 
weekly intervals from a sample of urine taken at 
5 am. Blood pressure and concentrations of albumin 
and creatinine in serum were measured regularly. 
Informed consent was obtained from all patients or 
parents, and the protocol was approved by the 
ethical committee of Malmo-Lund University. 


Statistical methods. The results were expressed as 
mean (SEM). All data were tested for normality 
with the Wilk-Shapiro test. The paired Student’s f 
test was used to analyse normally distributed data, 
and non-parametric tests (paired Wilcoxon signed 
rank test and yx? test) were used for the others 


Results 


Dose response study. The number of dry nights each 
week rose with each increasing dose of desmopres- 
sin (Fig. 1) Significant differences between the 
placebo treatments were seen at doses of 100 ug 
(p<0-05), 200 ug (p<0-05), and 400 pg (p<0-01). 
The 200 ug dose produced a significant increase 1n 
the number of dry nights compared with the 100 ug 
dose (p<0-02), but no difference was seen when the 


Observation Observation 
Picoebo 50ug 10009 0g AOQuig 
0 2 3 4 5 6 7 
Time (weeks) 
Fig. 1 The response to single increasing doses of 


desmopressin given orally to 15 enuretic children 
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200 pg and 400 ug doses were compared. Urine 
osmolality in specimens taken at 5 am increased 
weekly with the 400 pg dose, 1000 (45) mOsm/kg 
being significantly different from the measurement | 
recorded when the placebo was being taken, of 851 
(47) mOsm/kg, (p<0-05). No side effects were 
recorded. No significant changes 1ın° bodyweight 
were seen except when the 400 ug dose was being 
taken; a significant increase over the preceding 
week occurred (p<0-01). No significant differences 
between sodium concentrations in serum before and 
after treatment were found We concluded that a 
dose of 200 ug desmopressin taken orally was 
suitable for further controlled studies 


Comparative study. Thirty patients entered the 
double blind study to compare the effects of 
desmopressin given either orally or intranasally. 
One boy withdrew after the study had started. 
During the observation period the mean number of 
dry nights a week was 2-2 (0-2), and this did not nse 
significantly when the placebo was being taken 
During both periods of treatment with desmopres- 
sin, the mean number of dry nights doubled (Fig. 2) 
when compared with placebo (p<0-001), but there 
was no difference between the methods of giving the 
drug Several patients relapsed when the treatment 
had fimished, but nine children (31%) remained 
completely dry. 

In an attempt to grade the response to desmopres- 
sin the percentage improvement with both methods 
was compared with the level before treatment 
(Fig. 3) Nine patients taking tablets improved by 
75-100%, and two of them were totally dry, while 
five and one patient, respectively, responded 
similarly to the drug given nasally. Seven patients 
did not respond to tablets, and only two did not 
respond to nasal treatment. 


^ A 


No of dry nights / week 
w 





Type of treatment 


Fig 2 No of dry nights a week after placebo, intranasal 
(20 ug) and oral (200 ug) desmopressin tn 29 enuretic 
children 
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Tl NAI A 
>Feebo Tet Prpette 


Type of Isextneent 
Fig.3 Greced response to p.aczbc, intranasal, and oral 
desrr gpressr expressed as a pe-cenarge of the paetreatment 
resparse in 23 enuretic children. ~ ]0—24%: YY 25-49%, 
N54, Eg 75-100% imprcvemznt 


Table Response to treatmen. w th d2smopressri and urine 
osmelclity zeacured in speczacn ‘aken at 5CO am 


Urine arnolahw No No rko No whe No with 
(mOra-lhe) remamme greary slightly no 
dry Impra Se improved mmprovement 

>i 3 9 4 Z 

> 30-100 0 4 0 1 

> óC- £00 0 0 1 0 

< KC 0 0 0 1 

Tots 7 13 5 4 


Greath mproved=ouly one or two wetn gats £ week, slightly mproved=one 
or nore dry nQtts a week comparec wEh clecebo, no mprovement=no 
change tom pBeetc 


Measurescents of urine >smolality were higher 
during intranasal and ora teetment with desmo- 
press, Dut not significant y different trom the 
measiucemerts before treasment, or when the 
placebo was being taken. When patients were 
graded bv -esponse and stret fied by measurements 
of urine ostiolality, however there was a rlear and 
significant relation between tke clinical response 
and tke osmotic concentret or of mornng unne 
(Table). The test results were obtained in patients 
whe had osmolality mea:trements or cver 1000 
mOsmkg Three patient: had decreased serum 
concentrations of sodium (to 125-130 mmol/l) dur- 
ing treatmert, but these re-.rmed to normal when 
desic33ressin was stopped. The mean vanes were 
not significantly different thrcuckout the s udy, and 
body weight was steady during the eight weeks. One 
patient hac a low concentracion of sodium in the 
serum be-ore treatment arc when the placebo was 
being takem, which may inci<ate polydips a. There 


were no changes throughout the trial in concentra- 
tions of albumin or creatinine in serum, or ın blood 
pressure readings. 

No significant adverse effects were registered, but 
some patients complained of occasional nasal dis- 
comfort (n=2) and epistaxis (n=3); no difference 
was found between placebo and desmopressin treat- 
ment 


Discussicn 


The results of this study confirm the efficacy of 
desmopressin in the treatment of nocturnal enuresis 
and show that a single oral dose of 200 pg was as 
effective as a 20 ug dose given intranasally. Until 
recently the value of giving polypeptides orally was 
underest mated because it was thought that they 
were hydrolysed before reaching the absorption 
sites in the gastrointestinal tract. During the past 
two decades, however, oral absorption of dipeptides 
and tn-p2ptides has been shown.” !° Furthermore, 
studies performed in rats, dogs, and man have 
shown that vasopressin, its analogues, and desmo- 
pressin ir particular may all be absorbed when taken 
orally.!’ More recently, several studies have re- 
ported that long term treatment with desmopressin 
taken orally is both safe and effective in adults? !? 
and children” with diabetes insipidus Usually 
doses 10 to 20 times larger are needed for oral 
treatmen:, and patients with diabetes insipidus 
respond better taking three doses a day rather than 
two. 

Several studies have shown significantly better 
results when desmopressin given intranasally in 
different doses was compared with placebo. 8 14 
The drug works quickly, but relapses are common 
after treatment has fimshed. In our study nine 
patients 31%) remained dry after treatment, the 
others relapsed immediately. The mean number of 
dry nights a week after treatment in those that 
relapsed was 1-2 (0-3), which was noticeably worse 
than the mean during the observation week of 1-9 
(0-3), or that observed when they were taking the 
placebo cf 2-3 (0-3) (p<0-05). This shows that there 
is a large percentage of patients who respond well to 
treatment, and even an observation period or 
waiting list for treatment will produce an improve- 
ment. Once treatment 1s over, however, most 
relapse immediately, and probably are closer to a 
real enuretic state than during the pernod before 
treatment. 

The effect seems to be dose related, but in general 
the 20 ug dose given intranasally is used indepen- 
dently of age and body weight. In a recent study in 
10 children with diabetes insipidus 10 pg given intra- 
nasally was equivalent to 200 pg given orally, and 20 


at? 


ug given intranasally was equivalent to 400 ug given 
orally.® We decided to compare the 20 ug intranasal 
dose with the 200 ug oral dose, which we found tn a 
pilot study to be as effective as a 400 ug dose, but 
with less effect on serum electrolytes and body 
weight. 

The mechanism of action of desmopressin in 
nocturnal enuresis has been widely discussed 
Birkasova' postulated that ıt worked through tts 
antidiuretic effect. Wille’? and, more recently, 
Dimson!® found significant positive correlations 
between moming urine osmolality and clinical 
response during treatment with desmopressin given 
intranasally. Our results confirm these findings 
Furthermore, these results suggest that the efficacy 
of desmopressin ıs related to its ability to raise 
overmght urinary osmotic concentration by increas- 
ing water reabsorption, and so reducing the diuresis 
and the volume of urme entering the bladder. 

One of the many theories about the pathogenesis 
of enuresis is that enuretics may lack a nocturnal rise 
in secretion of endogenous vasopressin. George et 
al? were the first to describe a diurnal rhythm of 
vasopressin in normal adults which reached appreci- 
ably higher concentrations at night In two uncon- 
trolled studies Nørgaard et al’? and Puri!? showed 
that vasopressin secretion in enuretic children failed 
to increase at night, one of the reasons for involun- 
tary nocturnal micturition, therefore, may be noc- 
turnal polyuria, which causes urine production to 
exceed bladder capacity. If this finding is substanti- 
ated by further controlled studies desmopressin may 
be a useful substitute for nocturnal vasopressin for 
patients with enuresis compounded by nocturnal 
polyuria. 

Desmopressin given either nasally or orally can be 
used safely and effectively for most enuretic chil- 
dren; it is especially useful for those spending nights 
away from home Relapses after stopping treatment 
are common, however, but most patients considered 
desmopressin to be more effective than previous 
treatment, and the children were willing to continue 
treatment by either route. 


We thank the nursing staff of the two paediatne departments, and 
Fernng AB, Malmo, Sweden, for the desmopressin tablets and 
pipettcs 
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Five year prospective study of plasma renin activity 
and tlood pressure ir patients with longstanding 


reflux nephropathy 


J M sAVAGE, C T KOF, V SHAH, T M BARRATT, AND M J DILLON 


Depaztmeat cf Paediatric Nephrology, Fistitute of Child Fzalth and the Renal Unit, Hospital for Sick 
Child-en, Great Ormond Srez, Londoa 


SUMMARY Eight of 10) ao-motensive children who bad pyelonephritic scarring secondary to 
urinary infection and ve-icDdureteric reflux were found in an earlier study to have increased 
plasma renin activity “-RA). Becaase the risk of “hese patients becoming hypertensive is 
between 10% and 20% end because- renin activity may play a part in the pathogenesis of the 
hype-ten3ion, PRA and tlood pressure were studied ir. 98 of the original group after five years 
of <o.low ip. Two patierts could nct be traced, and other factors that might influence blood 
pressure or PRA led 15 tc exclude 13 others, 10 of whom were girls taking oral hormonal 
contraceptives. 

Increased PRA was Donc in 11 of the remaining 85 patients but not ın five of the eight patients 
with ncreased PRA in “he first study. Of eight children dentified as hypertensive in the follow up 
study, only three had aad increased PRA five years previously. 

In normal children FRA decreases with age. In -he initial study this tendency was less 
prensunaced in children Atk renal scars, and in the follow up study it was reversed. This was also 
corfirmed by PRA starcerc deviatiom scores, which showed a significant increase in PRA during 
the five years. PRA terds to nse m patients with zyelonephritic scars as they grow older. 

There was no direv correlation between blood pressure and PRA, plasma creatinine 
concentraticn, or degree cf scarring. Analysis of blood pressure standard deviation scores, 


however suggested an excessive rise in blood pressure during the five years. 


Pyelaneshnitiz scarring ts a mna- or cause o7 sustained 
hypertens.cn in childhooc.- This type o7 renal scar 
is pr¢duced by ascending t-imary tract infection in 
the presence of vesicouret2~ic reflux eary in child- 
hood anc has been call2d reflux neph-opathy ** 
Once scarr_ng 1s present r a child’s kidrey there 1s 
a: Jeest a 10% risk of sLtseqi2nt hypertension.’ § 
FurtrermD-e. there 1s an assozation between such 
hypertension and later d=<ericration in -enal func- 
tion. Earby detection and treatment of hypertension 
in these pazients are thereicre important because of 
the Figh rsk of morbid-ty and mortalizy.’ 

Th2 aetiology of the Avpertension has been 
difficult to establish because it 13 a late sequel of the 
scarr ng.” ™ The renin-argiotersin system has been 
impl&ated !! '* and we previously showed that 
plasma renin activity (PR) is often increased in 
child-er. w.th renal scars ° '* In 1978 we measured 
PRA in [C0 normotensi e zh:ldren known to have 
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renal scars and vesicoureteric reflux. Eight had 
increased PRA (Fig. 1), and the natural tendency 
of PEA to fall with age was less pronounced than in 
nome! controls (Fig. 2). That inttial study sup- 
ported the hypothesis that in children with scarred 
kidne-s the renin-angiotensin system was over 
active and increased PRA might precede a rise in 
blood. pressure. The present follow up study was 
done to reassess the relation between PRA and 
blood pressure in the same children after five years 
and -z find out whether PRA predicts subsequent 
hype-tension. 


Patients and methods 


One hundred children with renal scarring visible in 
x-ray} pictures and vesicoureteric reflux that had 
been corrected surgically were studied ın 1978; for 
this sudy we traced 98 of these patients. Initially 
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Fig.1 PRA ın normotensive children with scarred kidneys 
in 1978 (Traditional units to SI angiotensin 1 1297 ngil=1 
nmolll). 


these children had normal plasma creatinine concen- 
trations and blood pressure New factors likely to 
influence blood pressure or PRA were sought, and, 
although all patients were investigated, only 85 are 
included in this study: 13 patients were excluded 
because they were taking a hormonal! contraceptive 
pill (n=10), were pregnant (n=1), had had a 
nephrectomy (n=1), or had died (n=1). Thus 
36 male patients aged 7~21 years and 49 female 
patients aged 6-20 years were followed up. 

The degree of renal scarring was reassessed from 
the most recent x-ray pictures available and scored 
as in the original study—that 1s, normal kidney=0, 
single small polar scar=1, complete polar destruc- 
tion=2, loss of both renal poles or a small shrunken 
kidney=3. Scarring had increased in two patients, 
but this may have been due to a change in the 
imaging method used, from intravenous urography 
to scanning with dimercaptosuccinic acid labelled 
with technetium—-99m. Neither patient had increased 
blood pressure or PRA. 

Each child was asked to attend hospital, where 
blood pressure was measured ın the supine and erect 
positions with a Dinamapp Vital Signs Monitor with 
an automatic tracer designed to eliminate observer 
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Fig 2 Regression of PRA with age for children with 
normal kidneys and those with scarring in 1978 and 1983 
(Traditional units to SI angiotensin F 1297 ngll=1 nmol'l) 


bias. A 1 ml sample of blood was taken from the 
patients after they had rested supine for two hours 
PRA was estimated with a semimicro radioimmuno- 
assay!” and plasma creatinine concentration by the 
Jaffe reaction with an autoanalyser Because of the 
difficulty of comparing sodium excretion rates in 
children of different sizes, a umnary sodium: 
creatinine ratio was used as a convenient approxi- 
mation. A urine sample was therefore obtained 
from each child, and mean sodium excretion was 
calculated from the sodium:creatinine ratio, 
assuming normal daily creatinine excretion to be 
constant at 132 mmol/kg body weight/24 h mean 
sodium excretion=urine sodium concentration/urine 
creatinine concentration. 


Results 


In this follow up study PRA was increased in 11 
(13%) of the 85 patients studied (Fig. 3) In the 
initial study eight of the 100 children had Aad 
increased PRA, but only three children showed tigh 
activity in both studies 

In the 85 children followed up there was a positive 
correlation of PRA with age (r=+0-1486), the 
opposite of the negative correlation described ın 
normal children (r=—0-635). In our original study 
we showed that in children with scarred kidneys this 
normal negative correlation was weakened 
(r=—0-267)'*; after five years it was reversed 
(Fig. 2). 

So that we could compare PRA in the children 
studied in 1978 and 1983 standard deviation sccres 
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Fig 3 PRA @ children with -carred kidne-s afer five 
years i= 1983 (Traditional unus te S. angiotensir I. 1297 
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were <alculated and compared with pared Student’s 
t test. There was a significart increase (p<0-001} in 
the sandari deviation scores between the initial 
study ard the follow up stadyv (Table 1). 

In he follow up stud? we found no significant 
relaton between PRA arc nean sodium excretion, 
plasma creetinine concemtratioa, or the degree of 
renal scarrmme (Table 2). There was no d-fference in 
mear scdiim excretion tetween th: children 
studizd and a group of healthy children evaluated to 
estakash acrmal values for >RA Of the 11 patients 
with abaormally increasext >RA, nore had a raised 
plasta creztmine concen-reticn, wherea: five of the 
renaning M subjects did. The degrees ot scarring in 


Table-1 <synparison of FF.n and blocd pressure 
measwremer es taken five year apart in $5 patients with 
renal scari 





Measizesnent Stanstical p value Conclusion 
method 

FRA Paired f test Fighly significant 
on SD sore <0 001 micrease 

Dasto boxe Paired ¢ test kighly mgnificant 
are on SD somt <0 001 merense 
Eystoh= bol Paured f test © gnrficant 
presare on SD scorm: <6 0 mercase 


Table 2 Details of patients with raised PRA at five year 
follow up 


PRA ng Alf! K! Degree of Plasma Age 
(nmol AI T! L!) scarrutg creaunine (years) 
(umol) 

Patents Upper innit 

values of normal 

1338 (1 03) 880 (0 67) 6 74 107 
943 (0 73) 790 (0 60) 2 a4 12 3 
965 (072) 770 (0 59) 4 74 13 5 
1075 (0 83) 770 (0 59) 2 64 13 6 
1009 (0-73) 750 (0 58) 5 87 149 
746 {0 58) 746 (0 57) 4 n 54 
965 (0 74) 725 (055) 4 44 158 
1491 (1 15) 710 (0 54) 2 83 16 2 
690 (0 53) 680 (0 52) 2 57 177 
1404 (1 08) 670 (0 51) 5 87 18 3 
1491 (1 15) 660 (0 50) 2 68 195 


Values given as traditional (SI) units 


the 11 children scored between 2 and 6 on the 
scoring system described (Table 2). 

Hypertensive patients were excluded from the 
initial study. At follow up blood pressure was above 
the 95th centle in three, none of whom had 
increased PRA. A further four patients had border- 
line increases in blood pressure at the 90th centile 
for their ages. Three of these four had had increased 
PRA during the initial study, but in only one was the 
activity high after five years. Centiles of blood 
pressure were based on American Task Force 
figures, /° 

As for PRA, standard deviation scores were 
calculated for both systolic and diastolic blood 
pressures and the scores in 1978 and 1983 compared. 
The difference between systolic blood pressure 
scores was significant (p<0-05), but there was a 
more obvious difference in those for diastolic blood 
pressure (p<0-001) (Table 1). There was no signifi- 
cant correlation between blood pressure and PRA, 
plasma creatinine concentration, or degree of scar- 
nng (Spearman’s rank correlation test). These 
findings are similar to those of the previous study. 

Two subjects had increased PRA in both studies, 
and their blood pressure lay well within the normal 
range on both occasions. The one patient who died 
between the two studies had hypertensive encepha- 
lopathy, he had normal blood pressure and PRA but 
grade 5 renal scarring ın the initial study. 


Discussion 


The hypothesis that renin plays a major part in the 
hypertension associated with pyelonephritic renal 
scarring was supported by our earlier observation of 
a high incidence of increased PRA in children in 
whom both were found.’ 14 When we detected 
increased PRA in eight of 100 normotensive chil- 
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dren with renal scars we postulated that this increase 
in PRA might predate, and so predict, the develop- 
ment of hypertension in these patients. The risk of 
subsequent hypertension has been estimated as 
being between 10% and 20%, and there is often a 
long delay between scarring and an obvious rise in 
blood pressure. We therefore followed up these 
children as they grew up After five years four of the 
original patients were senously hypertensive and 
four others had borderline hypertension, confirming 
that we identified an abnormal population because 
11 hypertensive children were excluded from the 
initial study. 

The follow up data at five years do not confirm 
that a single random measurement of PRA can 
detect abnormal PRA sufficient to predict the nsk of 
hypertension. Only three of eight children with 
increased PRA initially had increased PRA at five 
year follow up; one of these was hypertensive. Eight 
children with increased PRA at follow up had had 
normal PRA when first studied Thus the number of 
patients with high PRA increased to a total of 16, 
confirming that pyelonephnitic patients are likely to 
develop increased PRA. 

The companson of standard deviation scores for 
PRA between the children studied in 1978 and those 
studied in 1983 confirm that there was a significant 
increase in the scores during the five years. This 
observation, coupled with the development of a 
positive correlation between PRA and age during 
the five years in our patients with renal scarring, 1s 
particularly important. These findings confirm that 
the normal tendency of PRA to fall with age ıs 
reversed; they also confirm the role of renin in 
pyelonephritic hypertension and may explain the 
delay in onset. 

It seems, however, that PRA does not necessarily 
lie above the normal range in all patients at risk of 
hypertension and that the activity may fluctuate 
even under standardised conditions in individual 
patients. This may be explained by the second 
pressor effect of angiotensin described by Dickinson 
and Lawrence.” They showed in animal studies that 
angiotensin [I given in doses too small to produce an 
appreciable rise in blood pressure, when given by 
single injection, can cause sustained hypertension 
when given as a prolonged infusion. A similar 
mechanism may cause hypertension ın those sub- 
jects who become hypertensive despite having 
apparently normal PRA. Their PRA may be higher 
than it was before the kidneys were damaged, so 
producing this second pressor effect. The effect of 
PRA on blood pressure 1s most obvious when the 
activity is consistently above the normal range for 
age, but we suggest that hypertension may also be 
caused over a long time span by smaller or fluctuat- 


ing increases. Repeated measurements of PRA and 
a longer period of study are required to evaluate this 
hypothesis. 

Measuring PRA under different conditions—for 
example, with the patient standing or when 
sodium is repleted—mught accentuate changes in 
individual patients Because it would be difficult to 
standardise conditions of sampling we used only 
samples taken from supine, unstimulated patients. 

Several factors probably interact with renin in 
individual patients to determine their blood press- 
ure. For example, those whose blood pressure is 
naturally high are most at risk of a cumulative effect. 
We found that the blood pressure standard devia- 
tion scores, both for systolic and diastolic pressures, 
increased during the five year follow up This points 
to a greater increase in blood pressure in this group 
of patients than might be expected with time, which 
may be related to the underlying renal disease and 
renin activity. 

The amount of damage to the kidneys may not be 
completely shown by radiological examination. 
When renal tissue is lost a _ hyperfiltration 
phenomenon!® ? in the remaining nephrons may 
lead to deteriorating function, and a local immuno- 
logical reaction to scarred tissue may have a similar 
effect. If these factors were relevant an important 
association between blood pressure and the degree 
of scarring or the incidence of protemuria might be 
expected. We did not identify such associations, but 
a further prospective study 1s planned. 

The oral contraceptive pill affects the renin- 
angiotensin system.” Of 10 patients taking the pill 
(Table 3), three had increased PRA; all these girls 
were excluded from our analysis. The hypertensive 
risk from renal scarring and from taking oestrogen 
is probably cumulative, and the pill may not be the 
ideal method of contraception for patients with 
chronic pyelonephritis. 

This prospective study of subjects with reflux 
nephropathy confirms that the renin-angiotensin 


Table 3 PRA ın patients taking oral contraceptives 


Age of patrent PRA ng ALT! LU Upper larn of 
(years) (nmol ALTI L normal fcr age 
167 110 (0 08) 700 (0 54: 
169 439 (6 33) 700 (6 54: 
17 2 768 (0 59) 690 (0 53: 
18 36 241 (0 18) 670 (0 52: 
18 76 439 (0 33) 670 (0 52: 
188 1513% (1 16) 670 (0 52: 
19 I 329 (6 25) 660 (0 51: 
193 176 (0 13) 660 (0 5i, 
19 43 285 (0 21) 660 (051: 
209 877* (0 67} 650 (0 50: 


“Abnormally high for age 
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system is disturbed after cml scarring. This is nest 
dramaticaly shown by tke reversal of the natu-al 
tendency of PRA to fall w_th age and by asignificent 
increese in PRA standard jeviation scores durmg 
the fire years of fallow up These were pazalleled Dy 
an increase m the blood p-essure standarc deviation 
scores during the same  Deriod. We propose to 
conlicue taz longitudinal :cl ow up to determine tne 
total incidence of hypert2asion and tc evaluete 
other factor: that may be cperacing ir hypertensive 
patiects m whom the r=ain-angiotensn system 
seems nomal, Further study may also icentify the 
factors thet aave z role in the deterioratien in r2ral 
functtfon and may explan the influence of zal 
contracep"ives on blood pressure in these subjects. 


We thank the <adney Research AH Fead and the Buttle Trust Tor 
finance! supot. MJD held the eofirey Hoi: award from he 
Brittsh Medi-al Association 
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Adrenal cortical tumours: epidemiological and 
familial aspects 
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SUMMARY Epidemiological data on the 14 cases of adrenal cortical tumour registered with the 
Manchester Children’s Tumour Registry from 1954 and 1985 are presented. The incidence of 
adrenal cortical carcinomas was 0-3%, mainly in girls, most of whom presented with virilisation. 
The incidence of neoplastic disease among close relatives was ascertained, but, except in siblings, 
this was not significantly higher than would be expected. Evidence from extended pedigrees, 
however, indicates that at least four of the children could be members of families with the SBLA 
(sarcoma, breast and brain tumour, leukaemia, laryngeal and lung cancer, and adrenal cortical 
carcinoma) cancer family syndrome, and that other relatives may be at risk of developing such 


neoplasms. 


Adrenal cortical tumours are rare in children, the 
incidence of adrenal cortical carcinoma being esti- 
mated as 0-2% of all childhood malignancies ' In 
spite of this there have been several reports of 
associations between adrenal cortical tumours and 
certain congenital malformations and growth 
disorders, such as hemihypertrophy, Beckwith- 
Wiedemann syndrome, and malformations of the 
unary tract.” > Adrenal carcinoma has also been 
reported in patients with Gardner’s syndrome.* 
Adrenal cortical carcinoma may also predispose to 


second malignancies, and survivors may later 


melanoma,’ and certain 


develop brain tumours,” 
tumours induced by radiation—for example, 
osteogenic sarcoma’ and renal cell carcinoma.’ 

Adrenal cortical tumours are known to be part of 
a familial syndrome including sarcomas, brain 
tumours, breast cancer and leukaemias. In one 
family described by Kenny et al,’ the father and 
sister of an affected child developed ‘bone tumours’ 
at the ages of 29 and 9, respectively. In another 
family the mother and maternal aunt both had 
breast cancer diagnosed in their 30s, while a 
maternal uncle had a brain tumour at the age of 39, 
and a maternal cousin also developed an adrenal 
tumour in infancy’ The occurrence of bilateral 
breast cancer in the mother of two siblings with 
adrenal cortical carcinoma was reported by 
Shimke.° 

In an extensive family described by Lynch et al 
there were two adrenal cortical tumours, one in a 


man aged 23, and one in a grl of 3.? Li and 
Fraumeni previously reported the association be- 
tween soft tissue sarcoma in childhood and the early 
onset of breast cancer in the mothers of these 
children. Both of the first two such families 
reported in England by Pearson et al included a child 
with adrenal cortical carcinoma." 

In the report by Kenny et al, of seven cases of 
virilising adrenal cortical tumour, four of the seven 
cases had a notable family history of malignancy.’ 
Most families with the sarcoma, breast and brain 
tumour, leukaemia, laryngeal and lung cancer znd 
adrenal cortical carcinoma (SBLA cancer family) 
syndrome reported so far, however, have been 
selectively documented, usually because of cases of 
cancer in other family members. To what extent the 
occurrence of an adrenal cortical tumour in an 
individual indicates that he or she is part of a ‘cancer 
family’ is not known. The aim of this paper ıs to 
present epidemiological data about the incidence of 
adrenal cortical tumours in a population based 
series, and to shed light on the association between 
Other neoplasms and adrenal cortical tumours: 
surveillance programmes for early detection of 
cancers in relatives may thus be more effectively 
deployed. 


Methods 


All cases of adrenal cortical tumour in the Manches- 
ter Children’s Tumour Registry diagnosed between 
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1 January 1954 and 31 ~ecember 1985 were in- 
cluded m zhe study. The Manchester Children’s 
Tumcur Fegistry was descrided in detail oy Birch et 
al,” end 1: wes estimated to be 95-98% complete.!* 
The histo cgy slides of al zases were reviewed to 
confirm tie diagnosis. 

The following informat:cn was abstrected from 
the records o? each child cluded in the study: sex, 
age zt dmznosis, side of -he tumour, presenting 
svmpcoms, congenital aDdrarmalities and other 
medical bstory, and, wher2ava-lable, fanily history 
of cancer 

The cucrent general pra>itoners of beth parents 
of zach crid were then centfied with -he help of 
family practitioner commuittzes, the Naticnal Health 
Servie central register rd other :ocal sources. 
Thzs2 methods were described by Birch zt al.'* The 
gene-al practitioners were “hen given details of the 
study and asked for perrission to apdroach the 
fanty for interview. This was usually dore by letter, 
bu: in the case of childrer wro were stil attending 
for follpw ud the hosprél ccrsultant’s permission 
was sought and the parent. coatacted ac their next 
visit to the clinic. 

Parents were usually mt:rviewed at Fome. They 
were esxed about the chic’s medical history, 
inclcding congenital abnormalities, serous acute 
and chronic illnesses, and 2>ezations. Similar details 
were obtained for all fus- degree relatives—that is 
parents end siblings. Reports of serious malforma- 
ticn: and neoplasms were recorded for all second 
degree relatives, and fo- third degree and more 
distent re_atives when possitiz. Dates of birth or 
ages or all first and seccrd degree remtives were 
obtained so that relative risk ratios for the develop- 
ment cf malignancies ccul be calculated. In addi- 
tion, parents were asked ebcut occupacional expo- 
sures to chemicals and mxfsahon before the birth of 
the index child To obcain consistent anformation 
from pa-ents, check lists cf diseases and substances 
were used. 

Repozts of all serious mecal condtions in the 
child were confirmed fom aospital records or by 
correspondence with ge2-al practitioners. We tried 
ta corfirm reports of al neoplastic Conditions in 
reletives by reference to hospital notes, the 
appropriate regional caazer registry. questionnaires 
to zeneral practitioners. or “rom copes of death 
cerificates. Where po:sble he histo-ogical slides 
were reviewed. If parent: Dr siblings had died before 
the inte-view the cause >f Jea-h was confirmed from 
medical records. _ 

The cumulative risks of developing cancer at a 
particular age were estimcted for all first and second 
desree relatives using data from the North West 


region. !® These were used to calculate the expected 


numbers of cancers among these relatives, taking 
into account their age at the time of interview, or at 
death, as appropriate The method described by 
Rothman and Boice for exact testing and estimation 
of a Poisson variate was used to test whether the 
observed numbers of cancers were greater than 
expected. 6 


Results 


There were 12 boys and two girls with adrenal 
cortical tumours between 1954-85 who were regis- 
tered with the Manchester Children’s Tumour 
Registry. Four of the tumours were classified as 
adenomas, the rest being carcinomas. For the 30 
years for which population data are available, this 
represents an incidence of adrenal cortical tumours 
of about 1 in 500 000 in boys, 1 ın 87 000 in girls, or 
1 in 150 000 overall. Adrenal cortical carcinomas in 
this series comprised 0-3% of all childhood malig- 
nancies registered with the Manchester Children’s 
Tumour Registry. 

Age at diagnosis ranged from 8 months to 12 years 
7 months (median 3 years 9 months). Most of the 
children presented with precocious sexual develop- 
ment with virilisation. Six cases also had Cushing’s 
syndrome, but abdominal pain or mass was the only 
presenting symptom ın two of the girls The adeno- 
mas ranged from 3—6 cm in diameter, and the 
carcinomas from 8-25 cm 

All patients were treated by surgery, and some 
had radiotherapy either postoperatively or for 
recurrent disease. Five children were treated by 
chemotherapy for recurrences. Table 1 gives details 
of all the cases, together with presenting symptoms, 
treatment, and outcome. Cases 1, 2, 7, and 13 have 
previously been described by Stewart et al,” and 
case 4 by Pearson et al"! 

Thirteen families were interviewed, and the re- 
maining set of parents completed a postal question- 
naire. Both parents were seen in only three cases, 
two mcthers and two fathers were already dead and 
four sets of parents were divorced. In cases where 
the mothers had died the interview was carried out 
with the father ın one case, and with the maternal 
grandparents in the other. 


Medical History of the children and their relatives. 
All the children were born at full term except case 4 
(37 weeks) and case 5 (33 weeks because of maternal 
diabetes and hypertension). Delivery was normal or 
by forzeps except for case 5, who was born by 
caesarean section. Birth weights were available for 
13 cases and ranged from 1600 g (case 5) to 4800 g 
(mean 3500 g, median 3800 g) The ages of the 
mothers at the birth of the child ranged from 23 to 


39 years (mean 28 years 10 months, median 31 years 
6 months). Six mothers and eight fathers were 30 
years or over at the birth of the child 

Table 2 shows the congenital abnormalities in the 
children, their parents, and siblings, and Table 3 
lists other conditions Other conditions in second 
and higher degree relatives included hyper- 
cholesterolaemia (maternal aunt of case 7); 
pernicious anaemia (paternal aunt of case 3); 
possible velo-cardio-facial syndrome (maternal aunt 
of case 8); sebaceous cysts (maternal grandmother 
of case 6) and a major congenital heart abnormality 
(maternal first cousin of case 14). 


Exposure to potentially toxic substances. Informa- 
tion on parental exposure to such substances was 
difficult to obtain, but four mothers and seven 
fathers had been exposed to various dusts and 
chemicals before or during the index pregnancy. 
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These included cotton and wool dusts, solvents, tar, 
chemicals, msulation materials, dyes and possibly 
fertilisers. One father had been a chemical process 
worker before the child’s birth, and three parents— 
including both the mother and father of case 
13—had worked in the rubber industry. 


Cancers in first and second degree relatives. Table 4 
shows the observed and expected numbers of 
cancers in first degree relatives, and ın those second 
degree relatives for whom information was 
obtained. The mother of case 4 developed infiltrat- 
ing duct carcinoma of the breast at the age of 27, and 
the father of case 11 died of a brain tumour, 
probably a glioma, at the age of 35. Information on 
20 brothers and 16 sisters was available, and only 
one had developed a malignancy; the brother of case 
4 developed a dense, poorly differentiated rhab- 
domyosarcoma of the middle ear at the age or 19 


Table i Adrenal cortical tumours in the Manchester Children’s Tumour Registry 1954-1985 


Case Ser Diagnosis Age at Symptoms 
No diagnosis 
(months) 

] Female Left carcinoma 8 Vinhsation, acne, Cushing’s 
syndrome 

2 Female Right carcinoma 10 Vinlisation, precocious development. 
abdommal mass 

3 Female Right carcinoma 16 Viniuation 

4 Female Left adenoma i7 Vinhsation, acne 

5 Female Right carcinoma 34 Viniisation, acne 
abdominal mass 

6 Female Left carcinoma 36 Viriltsateon, Cushing's 

e, acne 

7 Female Left adenoma 38 Virilisation, Cushing’s syndrome. 
precocious development 

8 Female Right carcinoma 52 Abdominal pain, mass 

9 Female Right adenoma 64 Vinhsation, acne, precocious 
development 

10 Male Left adenoma 95 Precocious puberty 

Ik Female Right carcinoma 110 Abdommal parm 

12 Female Left carcinoma 126 Cushing's syndrome 

13 Male Left carcinoma 140 Cushing's syndrome, abdominal pain 

14 Female Left caranoma 151 Virilusation, Cushing's syndrome 


Table 2 Congenital abnormalities in case children, parents, and siblings 


Intal 
treatment 


Surgery and radiotherapy 
Surgery and radiotherapy 


Surgery and radiotherapy 


Surgery 
Surgery and radrotherapy 


Surgery and rachotherapy 
Surgery 
Surgery and radiotherapy 
Surgery 


Surgery 
Surgery and radiotherapy 
Surgery 
Surgery 
Surgery and radiotherapy 


Outcome and 
survival 


Alive (14 years) 
Alre (19 years) 


Alwe (11 years) 
Alwe (6 years} 
Alrve (10 months) 


Dead (27 months) 
Alive (24 years) 


Dead (20 months) 
Alre (7 years! 


Alive (5 years! 
Dead (9 months) 
Dead (3 weeks) 
Dead (8 months} 
Dead (10 months) 





Case No 


Cluld Parents 


Sablings 





(e ia 


i0 


13 


Haemangiom left shoulder 
Small white patch on leg 
Head circumference just below 
90th centile 
Two small brown patches on abdomen 
amd foot 
Brown mark on chest (mother) 


Sheht nght hemhypertrophy 


| 


ee 


Brown mark on leg (sister) 
Spastic and mentally retarded, squint and 
ocular hypertelorism, epicanthic folds 


(brother) 


Biftd left renal pels and duplication 


of ureter m its upper quarter (mother) 


Bilateral talipes equino varus (brother) 
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Tatle3 Orker non-neoplastic vendions in case children, parents, and siblings 


Case N= Chile Mother Father Stblings 
2 Lonel opacity, pelvic —orneal opa ty Neonatal death (brother), 
exo tcses (post-:rradiatioal corneal opacities (brothers) 
£ vanan cyst 
£ zm es, imsulin-dependent 
> diabetic from 14 years of age 
6 - Mmiscarnage, sebactaus cysis 
on scalp. nastitis lef breast 
A Tuberculosis Endometriosss (sister) 
& Gasnc ulcer Exostosis distal femoral 
shaft (ster) 
Q “imbrial ovænan cyst, 
breast cyss 
10 Polyctraemia snd spleno- olromyelitue Neonatal death (sister) 
meraly, at the age of 3 
1 Bilxsrel Dupuytren's 
centractures of third fingers 
ie 3 miscarnag s includmge twm Kidwzy stones 
pregnancy 
13 tet osn bilateral inguinal “ed cerebr:1 embolism, Mitral Gastne ulcer (brother) 
herre valve dise se 
14 Psor esis 


Table4 Carcer risk in first ancl secand degree relatives of 
childz2n wita adrenal cortical aencus 


Total Observes Expecerd Relanve nsk p value 
Ho No Ne 


Mothe - 14 I D-st 17 0 28 
Father 14 l 0-78 1-3 0 36 
Bro_hes Au i GEIE i43 0 035 
Sisters 16 0 or << 0 $3 
Grand= thers 24 4 38 09 0 43 
Grandzothers 76 4 44 09 0 54 
Aunts 7 i 23 G4 878 
Unckse 2} 2 26 03 061 


monzis. Tze maximum ag>-cf tke siblings, however, 
was only 38 years. 

Faar grandfathers had confirmed camcer. These 
included carcinoma of sscmacn at the age of 76 
(maternal 2randfather of case 11). carcinoma of 
prosàte at the age of 70 ‘pet-rnal 2randfather of 
case _1); czrcinoma of lung at the age of 95 (paternal 
granifethe- of case 14), end a brain tumour at the 
age of 35 ‘paternal grandatier of cass 5) Three 
grandmothers also had camc2-. the maternal grand- 
mother of zase 9 had a dcuble primary tumour—a 
carcaoma df cervix at the ge Œ 54 and a carcinoma 
of treast at the age of 65. Jhe maternal grand- 
motEer of case 3 also had treas cancer zt the age of 
47, cad the maternal grandmcotuer of case 11 died of 
a Malignant melanoma of -he frearm et the age of 
70, Dnly zne aunt was r2dorted as having died ot 
cancer; the maternal aur: cf case 13 had breast 
cancer at the age of 50, bar ths was an unconfirmed 
diagmosis. Two uncles diec o? Ling cancer (paternal 
unck of case 7 at the age of “0, and tne maternal 
unck: of case 13, at the aze o 56) Nene of these 


groups cf relatives other than the brothers showed a 
proncurced excess of malignancies. 

Benign neoplastic disease was also confirmed in 
three patients: case 2, who had a congenital 
haemanzioma, subsequently developed a lipoma on 
the leit ‘ower chest; the mother of case 6 also had a 
limpoma removed from the left axilla at the age of 
28, and the paternal cousin of case 14 had a 
fibrocdenoma of the breast at the age of 15 years. 


Cancers in other family members. Extended pedi- 
grees relating to the child’s third and higher degree 
relatives were available for only five of the 14 cases, 
although details of one or more lines of inheritance 
were giren in two further familtes. With the excep- 
tion cf families 3, 4, and 5, the cancers confirmed in 
the known relatives were apparently unremarkable 
in thear histological types and ages at onset, the only 
unusual neoplasm being a hydatidiform mole in a 
fourt degree relative of case 1. 

The pedigree of case 4 has already been discussed 
in detail by Pearson ef al.!! This family shows 
features of the typical SBLA cancer family syn- 
drorre first described by Li and Fraumeni. soft 
tissuc Sarcoma and adrenal cortical tumour in two 
siblirgs, and early onset breast cancer in the mother. 
The ncther’s paternal grandmother also had breast 
cancer at the age of 64 and her paternal cousin had a 
semiioma diagnosed at the age of 23 

The pedigree of case 3 is shown in the Figure. 
Althouzh the parents. aunt, uncle, and cousins of 
this child are all well at the tıme of writing, there are 
clear indications that the SBLA cancer family 
synd-ome has been imhemted from the father's 
moters family. The paternal grandmother de- 
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ot lung , 
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E 3 Skra OEoOdged 
47 years Carcinoma l 
of rectum tumour 
Pernicious 6 years 3 years 
anaemia 
~ 
JOOS LKO & JTL &Y OL 
Carcinoma Stillborn Died 
of breast cancer 
43 years 33 years 
S COCH M * Not confirmed 
Adrenal 
cortical 
carcinoma 
16 months 


Figure Pedigree of case 3 


veloped carcinoma of the left breast at the age of 47 
Death certificates of two of her sisters showed that 
one died of cancer of the rectum at the age of 16, 
and the other of a cerebral tumour at the age of 3 
The father’s cousin was treated for breast cancer at 
the age of 43, and another cousin 1s said to have died 
of cancer in her 30s The paternal grandmother’s 
father died of lung cancer at the age of 45. In family 
5 the paternal grandfather died at the age of 35 from 
a cerebral tumour. Further details of this side of the 
family are, unfortunately, not available. 


Second malignancies. Eight of the children, includ- 
ing all those with adenomas, survived their initial 
neoplasm for periods ranging from 10 months to 24 
years. Case 1, however, whose carcinoma was 
diagnosed at the early age of 8 months recently 
developed sarcoma of the left breast, which was 
induced by radiation, 13 years after surgery and 
radiotherapy. Another case, described by Stewart!’ 
but not included in this series, as she was living 
outside the North West area at the time of initial 
diagnosis, had an adrenal cortical carcinoma treated 
by excision and radiotherapy at the age of 18 
months, and developed a chondrosarcoma of the 
fifth and sixth left ribs and a sclerosing osteogenic 
sarcoma of the sacrum 10 years after treatment. 


Discussion 


The incidence of carcinomas ın this series 1s similar 


to that previously reported,' and confirms the 
preponderance of girls noted in other series -* '? 
Presenting symptoms were also similar to those 
previously reported, with most of the children 
showing virilisation. The tumours were almost 
equally distributed between the nght and the left 
glands. Only two of the children were under the age 
of one year at diagnosis although some of the other 
cases were symptomatic up to a year or more before 
diagnosis. 

Case 10 was the only child who had hemihypertro- 
phy and whose tumour seemed, therefore, to be 
associated with a growth disorder syndrome. This 
case was one of only two boys in the series, and 
interestingly, although adrenal cortical tumours are 
generally more common ın girls, the association 
between hemihypertrophy and adrenal cortical reo- 
plasms seems to be more common among boys.” 
The mother of this child has anomalies of the renal 
tract, and three of her grandparents were reported 
to have died of cancer in old age—two of cancer of 
the bladder—but these were not confirmed. The 
child himself developed polycythaemia at the age of 
3. This condition has been reported as a rare 
manifestation of adrenal cortical lesions,® and 
perhaps this was the first symptom of his tumour. 

The presence of corneal opacities in case 2 and 
her mother and siblings raises the possibility that 
this family may have neurofibromatosis. Brown 
patches on the skin were reported in case 6, and in 
the mother of case 7 In none of these families, 
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however, is there sufficiea- evidence to confirm this 
diazmosis. 

The possibility of a braim discrder, siniler to that 
reported >y Fraumen: and Miller’ in two cases in 
their series, 1s raised by th= sibling of cae 8 who 1s 
mentally -etarded with alternating  sonvergent 
Squint, occMar hypertelonsn, and epicaathic folds. 
The maternal grandmoth=- of this case was investi- 
gatec for possible raised imt-acranial pressure in her 
29s, Dut 20 evidence of trair tumour was found. 

There were no obvious cases of mult-ple endoc- 
rine neoplasia in the senes, although case 13 was 
descnbed as a cretin; the rotier of case 5 suffered 
from diabetes mellitus; nd one fether and one 
sib.irg were said to havz gastric ulcers In case 6 
there ıs a slight possibili >f Gardner’s syndrome, 
with the Decurrence of s23 1cecus cysts -n both the 
mother and maternal grandmother. 

Overal cancer risks in close relatives were not 
abov2 expectation, except for -he male splings. The 
exterded pedigrees, hoxevez, show taat certain 
families 2xh:bited features of the SBA cancer 
family syndrome, in whia stsceptituilit7 to cancer 

sems to >e inherited in in autoscma. dominant 
fashion. “amily 4 was a clear example ef this, and 
there was similar strong evidence in families 3, 5, 
and 11. 

W-th the exception of cese 10 who had hemihy- 
pertroph~, the remaining cases may be sporadic, but 
becaise extended pedigrees vere not evailable in 
mest of them, no conclisons can ke drawn about 
any possin.e pattern of Feritance. Genstic suscep- 
tibilicy of a different kicc mey be indicated, how- 
ever. by the presence of cutansous lesiors ın certain 
cases and their relatives—ior example, haemangi- 
oma. lipoma, and café au lei: patches All these 
manffestetions were redd-ted by Fraimem and 
Miller in their senes of ad-erccortical neoplasms ? 
One further point of interes: is that tie paternal 
uncle of zase 7, who had cat cell carcicoma of the 
lung became heavily pizremted be-ore his death, 
probably because of the melanin stimulating 
hormone produced by t2 tumour. Oa cell carci- 
noma of tae lung is alsc aiscciated with Cushing’s 
syndrome, and this child wke had Cu:hing’s syn- 
drome, and her uncle rizht have had a genetic 
defect in common. 

In. three of the four farı Les who probzbly had the 
SELA cercer family syrcrome there was evidence 
of paternel inheritance Di cancer susceotibility, sa 
the occu-rence of early omset breast camcer in only 
one of tre mothers may te an underestimate of the 
risk Zor tie mothers of cLildren with adrenal cortical 
tumours as a whole, and 1 reflection cf the small 
sample s-.died. In family 11 tbe presence of a brain 
tumour im the child’s father and maligaant melan- 


oma 3 the maternal grandmother may indicate 
inherizance of susceptibility from both sides of the 
fami, in view of the reported association between 
adremal cortical carcinoma and malignant 
mela7oma.° 

Thaee of the four cases with SBLA family cancer 
synd-~1re were under the median age at diagnosis, 
but zart from this there seems to be little, apart 
from. a family history of neoplasia, which would 
indic=te cancer msk in these children The occur- 
rence of a second sarcoma induced by radiation in 
case 1, and of two such tumours ın the additional 
case <esczribed, indicates that continued surveillance 
of tkz surviving cases is desirable, especially if 
radictherapy has been part of their initial treatment 
Whez= g pattern of cancer compatible with a cancer 
fami syndrome has been recognised, certain family 
members who are at present well must also be 
regarded as being at high risk of developing neoplas- 
tic dxease characteristic of this syndrome, and they 
show.= te offered surveillance and, where appropn- 
ate, g2retic counselling. 


We tenk Cora Christmas who traced the parents, the general 
practi@iners who gave us permission to approach them for 
interveew, and the staff of the National Health Service central 
register, Southport, and the family practitioner committees We 
also tänk the pathologists who sent us matenal for review 
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Nosocomial hepatitis A infection in a paediatric 
intensive care unit 


L M DRUSIN, M SOHMER, $ L GEOSHEN, M D SFIFITOS, L B SENTERFIT, AND 
W N CHRISTENSON 


Depaztments of Public Herm, Medicine, Microsiology, and Fataology, Cornell University Medical College, 
Departmen: cf Epidemiocgy, The New York Hospital, and the Biostatistics Laboratory, Sloan Kettering 
Institwte, Nev? York, Un E.l States of America 


SUMEARY Seven memters of staff in a pediatric intensive care unit and two of their relatives 
devesoped hepatitis A over a penod cf five days. A 13 yeer old boy who was incontinent of faeces 
prior to hts death, was >resumed to b2 the source of infection. Two hundred and sixty seven other 
members o? staff und=rwert serological testing and were given prcphylactic pooled gamma 
glcb_lin. Twenty three per zent were immune before exposure. Of people born in the United 
States, those at highes: nsk of develdping the disease are physicians, dentists, nurses and those 
under the age of 40. Ot -hose born outside the United States, being white and under the age of 30 
are (Me two main risk “actars. Data “rom a questionnaire sent to 19 nurses at risk (six cases, 13 
controls) suggested that skering focd wita patients or sheir families, drinking coffee, sharing 
Cizar2ttes and eating n tbe nurses’ office in the intensive care unit were associated with an 
increased incidence of tepetitis. Nurses with three or f>ur of these habits were at particular risk. 
The costs of screening and prophylexis wzre US$64-72 per employee, while prophylaxis alone 
wou 1 have cost US$~2 per employee. Assessing rsk factors on the one hand and costs of 
proptylaxis on the offer are important elements in tie control of nosocomial infections. 


Hepezitis A usually spread through food, has 
racerzly been described zs an importamt cause of 
noso:omial infection.'? Several papers report its 
trananission by blood* * or flatelet® transfusion 
Althzugh sometimes the mode of trarsmission is 
unxrown,’ a major source of cross contamination m 
kosp cals may be the patient arth d:arrkoea whose 
tepatitis has not yet beer d agnosed *'* The petient 
discvzsed ın this paper mar have incected staff 
duricz the prodromal period while he was inconti- 
nent of faeces. This outb~eck was studied to identify 
impc-tant risk factors ¿nong staff who acquired 
hesaritis A by comparing :hei~ demographic charac- 
tens cs aid the results of a quesuomnaire with 
simifer data from exposec but uninfecced staff at 
risk. 


The >utbreak 


In 1€31 the paediatne int21s1v2 care unitat The New 
York Hospital compriset zight beds in two moms 
staffed by 21 nurses. In €ar_y September ther= was 
an catbreak of hepatitis +, with nine primary and 
one 3ecordary case. 
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On 3 September the department of epidemiology 
was advised that five intensive care nurses and the 
husbéend of one of them had developed hepatitis 
(Figure’; three nurses were ill enough to require 
admi:sion to hospital. The next day two of the 
Inpat ert nurses were reported as having positive 
titres o? anti-hepatitis A virus (HAV) IgM which 
confirmed the diagnosis of hepatitis A. Two addı- 
tiona. cases, a jumor doctor and the sister of another 
nurse, were discovered All members of staff 
assigsed to the intensive care unit and the adjacent 
genezal paediatric ward as well as patients in the 
unit, w2re considered to have been exposed. Fol- 
lowir z serological testing for serum glutamic pyruvic 
transaminase activity (SGPT) and titres of hepatitis 
B surface antigen (HB,Ag), and both anti-HAV and 
anti-AAV IgM for hepatitis A, each received 
moctlazion with pooled gamma globulin as prophy- 
laxis against hepatitis A. Pooled gamma globulin 
was zls> given to those closely associated both with 
patients and staff. 

Sharing of food and drinks was forbidden. The 
paediatric intensive care unit was closed for four 
weeks following the last case and thoroughly 
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Figure Epidemic curve of outbreak in paediatric intensive care unit 


cleaned. A temporary intensive care unit was set up 
immediately adjacent to it and patients were trans- 
ferred there after their parents had given written 
informed consent, and they had received prophylac- 
tic pooled gamma globulin. 

Abnormal SGPT activity was reported in an 
asymptomatic nursing administrator, but this was 
attributed to prophylaxis with isoniazid following a 
positive Mantoux test. After her antr-HAV IgM 
titre was reported positive she became symptomatic 
and was taken off duty, she was the last primary 
case. 

The local health department knew of no other 
clusters of hepatitis A infection in the community. 
There were no other cases either in the adjacent 
paediatric unit or in the main hospital. As the cases 
occurred simultaneously and in the same place, 
investigation of this outbreak focused on a possible 
common source in the paediatric intensive care unit. 

The incubation period for hepatitis A 1s 15 to 50 
days (mean about 28 days)'? and the period of 
exposure was between 12 July to 16 August As one 
infected nurse was on holiday from 21 July to 2 
August and the infected couple (nurse and her 
husband) went on holiday on 16 August, the period 
of exposure was narrowed to the 13 days from 3 
August to 15 August. Interviews with the six 
infected nurses outlined their timetables for this 
period, and identified a 13 year old boy with 
metastatic malignant glioma as the likely source of 
infection. He had been admitted to the hospital on 
22 June and transferred to the paediatric intensive 
care unit on 10 July where he remained until his 
death on 7 August. Although he was never jaun- 
diced, he was incontinent of faeces for several days 
before he died. 


During the five days 3-7 August, the six infected 
nurses worked either day or evening shifts. On 4 
August the junior doctor who became infected 
inserted a catheter into the patient. Because there 
was no necropsy, tissue and serum were unavailable 
for serological testing for hepatitis A His parents 
and two sisters often visited him and brought fcod 
which they shared with the patient and staff They 
were tested for hepatitis A (anti-HAV IgM and anti- 
HAV) on 15 October. At about the same time a 
questionnaire designed to assess risk of infection 
with hepatitis A was given to the 19 nurses and 10 
doctors who worked in the paediatric intensive care 
unit during the presumed period of exposure. Staff 
from the adjacent paediatric unit were not included 
because there were no cases of hepatitis in their 
area. 

The only secondary case, the cousin of an infected 
nurse, had stayed with her from 21-25 August. 
Although he received prophylactic gamma globulin 
on 7 September, signs and symptoms of clinical 
hepatitis, unconfirmed by antibody — studies, 
appeared on 25 September. 


Methods 


Case definition. The diagnosis of hepatitis A was 
made when appropriate clinical findings, abnormal 
liver function tests, and a positive IgM test for 
antibody to hepatitis A were present. 


Assays. HB,AG titre was determined by the 
AusriaTM II-125 system. Antibody to hepatitis A 
virus was detected by the HAVABtm procedure and 
IgM antibody to hepatitis A virus was identified by 
using the HAVABtm-M method (Abbot Labora- 
tories). 
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Quesfsonna:re. A questionnaire designec to assess 
varialdes asscciated with Fepatitis A infection was 
sent t the 19 nurses and 1) hctsemen wio worked 
in thz paediatric intens ye care unit and were, 
there>re, tne most likely -o have beer exposed. 
This rous included sever so le (six murses, one 
doctor) wkd became infec:ec. The questionnaire 
comprisec 40 questions atcut-eating, dr nking and 
smokcng iab:ts at work. 

To analyse the results o: the questioanaire and 
ident Fy harits that may 1a/e Leen associated with 
an increased msk of acqui -mg hepatitis A, a2 x 2 
corti-gemcy cable was mece Zor each question by 
cross tabul=ting the responzes to the questions and 
the catccm= (developmert of hepatitis). For each 
table a p value was calcu eted by Fisher’s exact test 
to mzasuce the strength cf ar. associaticn between 
the question and the development of kepatitis A 
havicz ansen by chance. D adgfition, for zach table, 
the cads cf developing | epatctis A were computed 
for those wno answered res as well as for those who 
sad a0 By dividing the umber of cases by the 
nummer D- controls, the odds can be calculated. 
Rest ts wre examined icr arses alone and for 
nurses ard doctors combed. Frobabilites of <0-05 
were accerted as significant. 


Resicts 


Hepziitis screening. A ‘cta. cf 322 asrmptomatic 
peope who thought tte, kad been 2xposed to 
hepzitis A underwent scrclogical testmg and re- 
ceived p-cphylactic poo ec gamma glotulin within 
48 hours cf the first case report before the extent of 
the cutbreck was known “cre of them kad positive 
titres for 7AB,Ag, or had abnormal resalts of liver 
funcion tests. Demographic characteristics of the 
267 =mp.c7ees in this grcip are shown in Table 1. 
Serc ogicel testing show2d pcsitive anti-HAV titres 
in 226% zf the staff wbc were, therefore, immune 
ario to exposure. 

T=ble z shows that p œ of birth, age, race and 
prokession were associct2d with immunity. Using 
the method of recursive far-ihoning, 1: was found 
that amorz those peop! bom ın the United States 
coc rs, Centists, nurses cr those under the age of 40 
were less likely to be immune to hesatitis A (8-8%) 
thax native born staff wc were over tie age of 40 
and in cther professions (72-2% immune). For 
employees born elsewhers, b2:ng white Dr under the 
age Df 3) was associatec. wik increased. risk (Z8-6% 
waune) ccmpared with Hack, hispanic, and Asian 
menbers of staff who verz over the age of 30 
(771% immune) 

Tre £€ other people woo underwent serological 
testing ard received prophylactic pooled gamma 
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globuin were patients, or ‘significant other’ of 
exposed patients or staff. None of the 323 people 
who received prophylaxis with pooled gamma glo- 
bulin subsequently developed clinical hepatitis A. 

Seralogical screening of members of the family of 
the boy suspected of starting the outbreak 10 weeks 
after his death, showed that both parents were 
positme for anti-HAV; thus they had longstanding 


Table 1 Demographic characteristics of employees 
seroiceically tested for immunity to hepatitis 
immune No tested % immune 
(n=63} n=267} 
Age (years) 
15-2 9 15 145 10 3 
30-3~ 9 28 78 256 
40-6- 9 28 44 63 6 
Sex 
Male 25 8 255 
Female 38 169 25 
Race 
Whur 18 182 99 
Blacz. Hispanic, Asian 42 82 512 
Mixed race 3 3 100 0 
Count-y of birth 
USE. 30 212 l4 2 
Eurare 2 6 33 3 
Lath South America 2i 38 553 
Ast 10 10 100 0 
New Zealand 0 l 00 
Job 
Dertist 0 3 00 
Socal Worker 0 2 00 
Phywotherapist 0 2 00 
Doador 4 47 &5 
Par medic l 9 lil 
Nuwe 13 86 15 9 
Occupational/speech therapist t 5 20 0 
Raciologsst/raciographer iG 46 217 
Diecinan 3 9 33 3 
Resp.ratory therapist 5 14 357 
Secarty officer 4 8 500 
Laboratory technician i 2 50 9 
Aice 15 2 60 0 
Patent transporter 5 5 100 0 
Otter 1 4 250 
Tabe2 Results of serological tests of employees 
Grou” Immune Suscepnble % Immune 
Born m USA 
Doctor or dentist 2 46 42 
Nuss 7 69 92 
OtLer under ape 40 8 61 116 
Oter age 40 or older 13 5 72 2 
Born. cutside USA 
WEne or under age 30 6 15 28 6 
Blec<, hispan, Aman and 
rge 30 or older 27 8 771 


immunity. Positive ant-HAV IgM titres in both 
sisters showed that their immunity was associated 
with recent infection. 


Questionnaire. Results are summarised and pre- 
sented for the 19 nurses alone, as this group had the 
greatest exposure. Because only one of 10 doctors 
contracted hepatitis, no conclusions about this 
group are possible. Examination of data from these 
doctors showed that the odds in favour of nurses 
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Table 4 Costs for screening and prophylaxis for 
employees 
item Unu cast (USS) Cost fer 267 

units (US$) 
SGPT 7 50 2002 30 
HB,AG 11 00 2937 1 
Ant-HAV 18 90 5046 30 
Anti-HAV-IgM 18 90 5046 30 
Pooled gamma globulin (2 m!) § 42 2248 14 
Total 64 72 17 279 54 


and doctors contracting hepatitis were not signifi- 
cantly different. 

In the group of nurses none of the p values was 
significant, although several of the trends were 
suggestive; due to the small sample size only an 
extreme outcome would have yielded a p value of 
<0-05 Of the 40 questions asked, four yielded 
suggestive results. Table 3 shows the responses of 
the six patients and the 13 controls, and the odds of 
developing hepatitis A for both groups. Sharng 
food with patients or their families, drinking coffee, 
sharing cigarettes and eating in the nurses’ office on 
the intensive care unit were all associated with an 
increased incidence of hepatitis. Furthermore, the 
greater the number of these four questions affirma- 
tively answered, the more likely was the nurse to 
have been infected This is particularly striking 
when the odds of acquiring hepatitis A in nurses 
who answered yes to two questions are compared 
with those of answering yes to four questions (Table 
3). In the sample of 19 nurses no pattern in the 
responses to the four questions was seen. Answering 
yes to one question, therefore, was not related to 
answering yes to another question. 

Possible explanations for the sister of one nurse 
and the husband of another becoming infected may 
be found in the answers to the individual question- 
naires by these nurses, and further interviews. The 


Table3 Preference questionnaire comparing a case of 
hepatitis with controls in exposed susceptible nurses 





Hepants Odds 
Yes No Yesi No 
A Do you share food with Yes 4 4 1 00 
patients or thew families? No 2 9 22 
B *Do you dnak coffee from Yes 5 § 83 
the coffee pot in the ward? No i 6 17 
C Do you share cigarettes? Yes 3 5 60 
No 3 8 38 
D Do you eat m the nurses” Yes 5 10 530 
office in the ward? No i 3 33 
Summary 
E No of above questions lor2 2 11" 18 
(A-D) answered positively 3o0r4 4 2 20 


*One nurse did not respond to B but responded t3 A, C, and D 


nurse whose sister caught hepatitis lived in hospital 
accommodation and worked the evening shift; on 
one occasion during the five days when infection was 
most likely to have occurred she retumed home and 
prepared dinner for herself and her sister. The nurse 
whose husband became infected said that she 
borrowed and shared cigarettes, as well as taxing 
opened packets of cigarettes home. Her husband 
also smoked. 

Table 4 summanises the individual costs for each 
screening test used and for the pooled gamma 
globulin. Cost per employee and the total for all 267 
employees are also shown. These are the full cosis to 
the hospital 


Discussion 


When the first six cases of hepatitis were reported, 
neither the source nor the magnitude of the out- 
break were known; consequently, all employees, 
patients and their ‘significant others’ with potential 
exposure to the environment of the paediatric 
intensive care unit and the adjacent paediatric unit 
were encouraged to undergo serological testing and 
to receive prophylaxis. Of the 323 people who 
received pooled gamma globulin, 204 were asymp- 
tomatic at msk staff with normal serum SGPT 
activity. None of them later developed clinical 
hepatitis A Previous studies have shown that 
pooled gamma globulin given early in the incubation 
penod can be protective in 80-90% of cases.'* © 

During interviews with the infected nurses, ıt 
became clear that the 13 year old boy with metasta- 
tic malignant glioma, who had been tncontinent of 
faeces for several days before he died, was probably 
the source of the infection. He was never jaundiced, 
had not had liver function tests performed during 
the final weeks of his illness, and necropsy was not 
done. There were therefore no tissue specimens or 
sera that could be tested for the presence of hepatitis 
A antigen. Furthermore, by the time of his death he 
had been in hospital continuously for seven weeks. 
Thus if he had had hepatitis he must have been 
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infected 12 the hospital, and -here were no other 
patierts with hepatitis A n the hospf-al during this 
period. The staff recalled. Lowever, chat his family 
visited regularly and had zf en brougat fod which 
thev sharec with both staf and the boy. They also 
comp ained cecasionally c£ aot feeling well. Ten 
weeks after the patient’s cesta serolozica_ testing of 
bozh his sisters showed avi-HAV IgM although 
they denizd signs and s\rmotems of hezatitis As 
IgM antibodies appear ezrl7 and in mos. cases are 
present only for the firs few months following 
infection,° Y this findim= is usuall, regarded as 
specific arc sensitive for r=2-nt hepatitis a.'® Kao et 
al'? repor-ed that in five (13 £%) of 37 zases anti- 
HAV IgM persisted for -omger than 200 days; 
tawands the end of the posi 1ve period im these five 
patierats, hawever, titres vese very low Without the 
radio mm anoassay it wou_c have been impossible 
to heve centified the saiemt as the source of 
infection retrospectively. 

It this petent was the s>.1rce, his 7aecal inconti- 
nence pro daply occurred during the prodromal 
phase V ral particles have teen detecced in the 
stool of patients with hepacatis A from fire to seven 
days befcr2 the onset of -aundice in eddition to 
abrormal transaminase acuvity™’”, his is the time 
of maximum excretion >» che virus for some 
patients. Because the diaguosis of hepétitis is not 
ussaly apparent at that s:ege, they ma- not have 
been apptcpnately isolatec nhe hospital. Thus the 
period has been reported es thz most likely time for 
cross infection.2-!* Some rvestigators have sug- 
gested that the amount o7 v.ras excreted diminishes 
so atrupty after the onset of -aundice amd increase 
in tréensaninése activity taa special 1solacion proce- 
dures are no longer necessary after synptoms of 
hepa-itis.~* Their faeces culd be handl=d with the 
same precautions that would be used for all m- 
patients. There is, howev2- no universaLagreement 
or. this pont Some stuci2; have showr that virus 
excretion does continue efter che onset of 
jaundice *** Consequeniby, isolation 1s _ppropnate 
to preveat transmission cf the virus 

Cerefu. 1andwashing i: ne of the most important 
ways of preventing the gcread of hospital acquired 
infection 27? One group of investigators, however, 
abse-ved tae frequency cf Fandwashing m a medical 
intersive care unit and found that compliance with 
the zule taat hands shadi be washed after each 
contact with a patient waz only 41%.”” Although ıt 
was aot mentioned in our questionnaire, it 1s likely 
that nad2quate handwasnumg n the paediatric inten- 
sive care unit was an immpcrient concrib.ting factor 
it the soread of the hepatitis A vins from the 
presimed source to the sik murses and one junior 
dactor. 
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Ana-ysis of the data from the questionnaire given 
to the 19 nurses, who all had the same exposure to 
hepatitis A because they all cared for the boy 
conceried, suggested thet sharing food with patients 
or thei- families, drinking coffee, sharing cigarettes 
and ecting in the nurses’ office may also have 
contributed to the spread of infection. These habits 
were more common in the six cases of hepatitis than 
they were in the 13 exposed but uninfected nurses. 
Furthermore, nurses who did three or four of these 
were more likely to acquire hepatitis than those who 
did one or two. Because eating sweets and biscuits 
and dr aking coffee in the wards is common among 
hospite] staff, another important prophylactic 
measu-2 would be to discourage any habit that 
entailed touching the mouth such as eating, 
drinkirz, and smoking while on duty. 

The sister and husband were primary not secon- 
dary ceses because they developed hepatitis at about 
the same time as the nurses to whom they were 
relatec Both nurses specifically denied ever taking 
food Fome, and neither relative ever visited the 
intensme care unit. Although not completely satis- 
factory, the most reasonable explanation seems to 
be sore other form of faecal contamination. The 
nurse whose sister was infected left the intensive 
care umt for a short time in the middle of her shift to 
prepar dinner, which she shared with her sister. 
Probably she had not washed her hands adequately 
before leaving work and so contaminated their food 
with kepatitis virus. The nurse whose husband 
becane ul was certain that she took cigarettes home 
Because she often shared them with fnends, her 
cigaretes may have been contaminated by her 
colleagues who took them from the pack without 
washicg their hands properly after contact with 
patiens. 

Imrunity to hepatitis A increases with age, is 
inverszly proportional to social class and economic 
status and is found in a high proportion of 
the residents of underdeveloped countries where 
hygiene is poor. Unlike hepatitis B, it ıs not 
consicered to be an occupational risk for doctors 
The zrevalence of arnti-HAV among them was 
similar to that among volunteers donating blood for 
the first time in the general population, matched for 
social class and economic status ” The rate of 
immunity in the 267 employees screened in this 
outbr2ak (Table 1) followed these general trends. It 
was haghest in older people and in those who were 
born 3utside the United States of America (Table 
2). Although it is independent of race,” the 
confoinding variables in this sample are that non- 
white employees tended to be from lower socioeco- 
nomic groups who were more likely to have been 
born in developing countnes. The 19 staff nurses 
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and 10 paediatric house officers considered to be at 
greatest risk for hepatitis infection during this 
exposure were in the groups with the least immunity 
(Table 2). Data on risk and susceptibility are 
important for establishing pnonties for immuno- 
prophylaxis of staff following exposure to infection. 

If the source of hepatitis and magnitude of 
the outbreak had initially been more clearly defined, 
fewer screening tests would have been needed Ina 
large group of employees it may be reasonable to 
concentrate control measures on those at high risk 
of infection. The most cost effective plan, therefore, 
may be to give prophylaxis with pooled gamma 
globulin to all high risk employees and omit the 
screening tests. 


We thank Dr Schottenfeld for reviewing this manuscript 
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Purulent pericarditis 


N SETIZOBAHAMVYA 4N)D M O IKEOGU 


Departmen: of Cardiotho-acic Surger. ard Department of Peediatrics, Mpilo Central Hospital, Bulawayo, 


Zimbebwe 


SUMMARY Eleven childr2n under 1€ years of age wita purulent pericarditis were seen in one 
hosp.tal in one year. Tie condition was always secondary to a septic focus elsewhere, usually 
staplylococcal pneumonia; its incicence after pneumonia was 0-64%, but this may be an 
underestimate. Clinica. Hagnosis car be d:fficult in patients with pneumonia as the heart is not 
alwa-s enlarged. Persistent Dr progressive | ver enlargement was an important diagnostic feature. 
The Dresence of excess pevicarcial fluid was easily confirmed by echocardiography. Early 
diagnosis and drainage Mllowed by continuous irrigation with 0-1% povidone iodine solution 
usua..y resulted in rapK recovery, but two patients died. 


Purulent pericarditis contces t pose such diagnos- 
tic peoblems that most cases are diagnosed at 
necrcosy.! As few necrodsies are zarred out in 
Afncen Hospitals its reel nadence is Jifficut to 
estimate. Sacterial infecthons, particularly pneu- 
monż, aré more comm) it developing than ın 
industrialised countries, acc sc purulent Jericanditis 
migh= be expected to be a more comman disease. 
Recently several workers have reported tha” the 
best treatment for puru ert Jenicarditis Is to use 
appropriate antibiotics ami surz-cal drainage as :oon 
as the diagnosis has been madz.” Early aggressive 
treatment has reduced the martalitv, which after 
medical treatment with amubactics and Dericazdio- 
centes is 42-100%.8° Taz purpose of this study 
was to analyse the presentacion aetiology, marage- 
ment, and outcome in -| children with purulent 
pericarditis treated ın ths hcspital durng 19385 


Patie=ts and methods 


Eleven pat.ents aged from 5 months to 15-years were 
admi-ted to this hospital wta acute ferersh illnesses 
compicated by purulent 32"izarditis. Table 1 shows 
the c=nical presentations and Table z the aetiology, 
manézement. and outcome P2ricard:al disease was 
imihaly suspected when the fever did mot resolve 
and zardiec tamponade developed. Persistert or 
progressive liver enlargement. often unresponsive to 
churetics, was found to be en mportent -ign Three 
patients underwent diagmost-c pericarciocentesis, 
and five underwent 22i0cerdiograpay, which 
showed excessive pericar-Lel fuid. One patient had 
both achocardiography axd a diagnostic pencardial 
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tap. Two cases presented with unequivocal evidence 
of act-e bactenal pericarditis with tamponade so 
drainage was undertaken immediately without 
furthe> investigations 

All the children had subxiphoid pencardiostom- 
ies, seven under local anaesthesia and four under 
genere] anaesthesia with halothane or ketamine 
The tzchnique is simple and common.>* 1° 11 A 
piece of pericardium was sent for histological 
exami~ation and a sample of pericardial fluid for 
culture 

Irnmgation was carried out in eight cases. A wide 
bore drain, either a three way Foley catheter or a 
nasogastric tube cannulated with a second catheter 
to allow contmuous imrigation, was placed in the 
pericardium, connected to an underwater seal, and 
allowed to drain by gravity. No suction was used. 
The cavity was irmgated with a solution of 10 ml of 
10% povidone iodine in one litre of 0-9% saline at 
the rate of 40 ml/h; this was continued until the 
effluent was clear. The drain was removed 24 hours 
after <rrigation was stopped Postoperatively anti- 
biotics were continued ın all cases, the choice of 
drug depending on the bacteria cultured from the 
pencardial fluid 


Resul& 


Bacte-ia were isolated from the pericardial fluid m 
eight cases, the fluid looked purulent in the remain- 
ing th-ee but was sterile on culture. In two of these 
children other findings suggested tuberculosis, and 
in the third (case 5) the result could have been due 
to prclonged treatment with several antibiotics for 
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Table 1 Cliucal presentation of purulent pericarditis in children 
Case Age Sex Diagnosis Signs of pericardial disease Pencardtal fluid shown by 
No on S 
admission Fever Percardial Hepatomegaly Cardiomegaly Distended Pencardtal Echo- 
rub neck veut tap cardiogram 

l 5 months M Pneumonia meningitis + - + + + ND + 

2 7 months M  Kwashiorkor, pneumonia — ? + + ? + ND 

3 15 months F Pneumoma, heart fulure + ~ + + + ND + 

4 2 years M — Preumona ma ? + — + ND + 

5 2y: years F Fever of unknown ongin + ? + + ? ND + 

6 242 years M  Pnewmona after measles + ? + + ? ND + 

7 5 years M Pneumonia + ? + _ ? + ND 

8 10 years M Osteomyelitis ~ + + + + ND ND 

9 1] years M Arthritis oxecomyeltis = + + - + + + 

10 12 years M Meningitis osteomyelitis  - = + + + + ND 

11 15 years M Pneumonia 7 + + + ND ND 
Total 

i$} 2F.9M $ (45%) 2 (18%) 11 (100%) 7 (64%) 7 (64%) 4 (36%) é (55%) 


+=Present, —=nat present, ?=not known, ND=not done 


fever of unknown ongin: Kawasaki disease was also 
suspected Table I shows the diagnosis in each case 
on admission; seven patients had pneumonia and 
three osteomyelitis. They were all febrile and were 
Started on combinations of antibiotics for the 
primary illness. 

The postoperative result was satisfactory in seven 
cases, with resolution of the clinical signs in an 
average of five days. One child (case 2) sustained a 
low grade fever until antituberculosis treatment was 
started, after which he improved rapidly. One 
patient (case 6) developed fever with enlargement of 
the liver two weeks after the initial pericardiostomy, 
and an echocardiogram showed reaccumulation of 
the pericardial fluid; this was drained with good 
effect. There were two deaths of which only one 
could be attributed directly to the pericarditis. One 
patient (case 4) died of severe bilateral pneumoma, 
and at necropsy there was no evidence that pericar- 
dial pus or effusion had reaccummulated. The 
second death (case 3) was due to delay in diagnosing 
the pericarditis. 


Discussion 


In previous reports of purulent percarditis in 
African children pneumonia and osteomyelitis were 
the commonest associated diseases” }?-!* and Staphy- 
lococcus aureus the commonest causative organism. 
When pericarditis ts associated with osteomyelitis 
diagnosis is fairly easy as ıt ıs indicated by dyspnoea 
and heart failure. Severe pneumonia with cardiac 
failure, on the other hand, may mimic cardiac 
tamponade, so pericarditis should always be sus- 
pected in any patient with pneumonia and heart 
failure. Echocardiography is useful and should be 
performed as soon as possible. When it is not 


available, however, diagnostic pericardiocentesis 
should be done when the clinical findings (fever, 
hepatomegaly, and distended neck veins) suggest 
that pericardial fluid has accumulated. Carcio- 
megaly may not always be present, and pencardial 
friction rub is infrequent. In our series hepato- 
megaly during the course of pyogenic infections was 
an important sign, particularly when fever failed to 
settle with appropriate antibiotic treatment. 

In 1985, 943 out of the 3754 children under 12 
years old admitted to the paediatric department of 
this hospital had pneumonia. Six of these also had 
purulent pericarditis, an incidence of 0-64% of those 
with pnuemonia. The true incidence is probably 
higher, as necropsies were not always performed in 
children dying from heart failure secondary to 
pneumonia. In 1985 mortality from pneumonia was 
5:5% and no case of purulent pericarditis was 
diagnosed at necropsy Hospital records were 
available from 1979 onwards, and during 1979-84 
only five cases of purulent pericarditis were re- 
corded in children. None of these five survived, and 
in only one case was the diagnosis made before 
death. In the first six months of 1986 four new cases 
were diagnosed, in addition to the 11 reported here 
in 1985, and all four were successfully treated. 

The present series of 11 cases is the largest seen in 
one African hospital ın such a short time and may 
indicate that the disease is more common than 
is generally recognised. This fairly large number of 
cases is probably due to our awareness that purulent 
pericarditis is a complication in children with infec- 
tion elsewhere and to the availability of echocardi- 
ography. 

In recent years early surgical drainage has caused 
the mortality from purulent pericarditis to drop to 
between 0 and 28%.® 10 15 16 Pericardiectomy and 
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pericardiostomy (pericardiotomy, pericardial win- 
dow) have both been used to drain the pus; whether 
pericardiostomy prevents the subsequent develop- 
ment of constrictive pericarditis ıs not certain,” 
but constrictive pericarditis after pericardiectomy 
should be rare.'© Reports from several workers? © ! 

bear out our experience that early pericardiostomy 
with a wide bore tube to allow free drainage is 
effective in preventing constriction. Both tech- 
niques, however, carry a small nsk of late constric- 
tive pericarditis. None of the survivors ın our series 
developed constriction, which usually occurs in the 
first postoperative year. We consider that sub- 
xiphoid pericardiostomy 1s preferable because it is 
easy and can be done quickly under local anaesthe- 
sia. If a wide bore tube ıs not available continuous 
irrigation will prevent obstruction of the tube with 
pus and facilitate drainage, we irmgated most of our 
cases despite using a wide bore tube. Driscoll et al 
reported one case in which they irrigated with 
povidone iodine with no adverse effects '* We used 
this solution in eight of our patients with no 
complications attributable to it. We consider that 
the use of povidone iodine, coupled with the 
irrigation, contributed much to the rapid recovery in 
our patients. Irrigation ts particularly important as 
the pus is often too thick to flow freely through the 
drainage tube. 

We conclude that in Africa S$ aureus originating 
from a focus of pneumonia or osteomyelitis is a 
common cause of purulent pericarditis. We consider 
early subxiphoid pericardiostomy under local anaes- 
thesia with continuous irrigation to be the treatment 
of choice in children with purulent pericarditis 
particularly when an anaesthetist and intensive 
care facilities are not available. Purulent pencarditts 
is more common than usually appreciated and when 
inadequately treated may account for an appreciable 
number of cases of so called idiopathic constrictive 
pericarditis. !? 
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Sudden and 2nexpected death between 1 and 5 years 


D P SOUTHALL, V STEBBENS, AND E A SHINEBOURNE 
Departmen of Paediatrics, Cardiothoracic Institute, Brompton Hospital, London 


SUME-AR™ Of a populetion of 9856 caildren followed up from birth, 9251 of whom underwent 24 
hour tape recordings >£ electrocardiograms and abdominal wall breathing movements during 
ea-lr infancy, five diec s1ddenly anc unexpectedly at home at ages ranging from 16 months to 4 
year:. Postmortem examination, including full histological and microbiological investigations, 
failed ic identify abnormalities ard narily associated with death in all five cases. Two of the 
children. were known td kave had frequent cyanotic episodes and died during these events. In the 
thre remaining cases there was nd p-evious history of cyanotic or apnoeic episodes. The death of 
one of these three child-en was sean Dy his parents and the clinical features suggested that apnoea 
rather than a cardiac arrhythmia was the primary mechanism for his death. 

Az. in infancy, sudden anc unexpected death for which no adequate cause is found at necropsy 


sers tO constitute a major comp>nent of mortality between 1 and 5 years. 


In < large prospective, >odulation Cased, non- 
Intervention study into the sudden infant death 
syajome (SIDS), prelim-rary details of which have 
beer. already reported, C&56 mfants were recruited. 
AT were tagged by the Office of Population Cen- 
suses and Surveys at the central National Health 
Servce register so tha: zeny deaths in the study 
groto, no matter where Hisy occurred m the United 
Kiınzdom. would be not-fied. Five year: later it has 
became apparent that fiv2 of the 15 deaths be-ween 
1 ard S rears were suddea. unexpeczed, and w-thout 
ade=uat> explanation ac postmortem examination. 
An analysis of the clin cal Fistones ard modes of 
dean :n these five cases Torms the substance of this 
repert. 


Detzils oT the population recruited ard of deaths 
occ-rring up to five years later 


Tw: population based samples of full term mfants 
(257 weeks’ gestation) veze recruited. The first 
sansple consisted of infants tern with a birth weight 
of 250C g or more in three hospitale in England 
between July 1980 and une 1981 (n=7496). The 
second sample consisted of full term infants born 
wita z birth weight of 259 g or less ın six hospitals. 
incucing the three el-eady mentioned betweer 
October 1979 and December 1981 (n=559) Simi- 
lary, premature infans (<36 weeks’ gestation! 
ed-nittec to the specia zre Daby units of these six 
hospitals during the seme period wre rezruited 
(n=13(1). 


A small number of infants were excluded due to 
severe ulness from birth and subsequent death 
before 1 month of age without an intervening period 
of recovery. The causes of death m this group 
included severe congenital anomalies, complications 
of extreme prematumty, and birth asphyxia. 

Up to December 1986 there have been 64 deaths, 
38 ın the full term infants and 26 in the previously 
premature infants. Of these 64 deaths, 49 occurred 
during infancy. An adequate cause of death was 
recorded in 22, but 27 died suddenly, unexpectedly, 
and without adequate explanation at postmortem 
examination (cot death or SIDS). This group has 
been described previously.’ 

Of the children alive at the end of their first 
year. 15 died before their fifth birthday. An 
adequate cause of death was reported in 10 (Table), 
but ın five death was sudden, unexpected, and 
without adequate explanation at postmortem ex- 
amination. Of the postmortem examinations, three 
were performed by a paediatric pathologist and all 
five included histological and microbiological inves- 
tigations. 


Case histories of sudden, unexpected, and unex- 
plained deaths 


Case 1 had no previous history of cyanotic episodes 
but died during an apnoeic event associated with 
rapidly developing cyanosis. Cases 2 and 3 had 
previous histones of cyanotic episodes and died 
during a typical episode. Cases 4 and 5 had no 
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Table Causes of death between 1 and 5 years of age in a group of 9856 children 





Population Evplamed deaths Sudden and Total 
smidd unexpected deaths 
No Cause without explanation 
at postmortem 
examination 
Full term mfants 3 (1) Cardiac failure/airway obstruction varicella infection 3 $ 
of normal (2) Hepat failure, biliary atresia 
birth weight (3} Acndental (drowning) 
{n=7496) 
Full term infants of low t Bronchopneumonia. 2 3 
birth weight and admitted Niemann-Pock's syndrome 
to special care baby 
umt (n=559) 
Preterm infants 6 (i) Bronchitss cerebral defect due to extreme prematunty 0 fi 
(n= 1801) (2) Congemtal heart disease 
(3}-(5) Aceidental (3) hanging. (4) road traffic accident, and 
(5) inbalation of smoke and multiple burns 
(6) Bronchopneumonia cerebral defect with bulbar palsy 
Total (n=9856) 1(t 5 15 


previous cyanotic episodes and were found dead 
after they had been seen to be asleep The mode of 
death in cases 4 and 5 was similar to that ın most 
sudden, unexpected, and unexplained infant deaths 
(cot deaths). 


Case 1. This boy died at 4 years and was the second 
of three children. He was born after an uncompli- 
cated pregnancy at 40 weeks’ gestation, with a birth 
weight of 3280 g and an Apgar score of 9 at one 
minute. During pregnancy his mother did not smoke 
or take any medication. He was breast fed and fully 
immunised. Apart from munor respiratory tract 
illness, he was well until 4 years 4 months, when he 
died suddenly at home. 

On the day of his death he was well and had 
shown no signs of a respiratory tract infection or any 
other illness. At about 1800h he was standing 
watching television when his brother pushed him 
and he fell lightly against the wall. He recovered 
posture but ran into the kitchen where his mother 
and father were preparing dinner. He was pointing 
to his chest and his mouth was wide open. He did 
not make any audible sounds but within 10-15 
seconds of the fall became rapidly more cyanosed. 
At around 20-30 seconds, when he was deeply 
cyanosed, he fell to the floor and lost consciousness. 
His father had recently undergone a course of 
training in resuscitation but, despite mouth to 
mouth airway pressure, could not mflate his chest 
for the first minute of his unconscious state. There- 
after, his chest suddenly inflated and continued to 
do so with each of his father’s breaths. He did not 


recover, however, and by the time the family doctor, 


arrived (15 mimutes later) he was pronounced dead. 


The only finding at postmortem examination was 
lung congestion with pulmonary oedema. No 
foreign body was found in the airway. The upper 
airway and cardiovascular system were structurelly 
normal and no micro-organisms were detected on 
microbiological examination. 

His younger brother, aged 14 months at the time 
of his brother’s death, had suffered two cyanotic 
episodes after attempts to cry in frustration. In both 
cases he recovered with a gasp and did not lose 
consciousness. 


Case 2. This girl, who died at 18 months, was born to 
a single mother who was 17 at the time of birth. Her 
mother had smoked eight cigarettes a day during the 
pregnancy, which was otherwise uncomplicated. She 
was born at 37 weeks’ gestation, with a birth weight 
of 2450 g and an Apgar score of 10 at one minute. 
She had a hare lip and cleft soft palate. 

At 3 weeks she was admitted tor ditticultres in 
feeding and an upper respiratory tract infection. At 
3 months her hare lip was repaired. At 9 months she 
suffered a lower respiratory tract infection and was 
treated ın hospital. At 16 months she ingested half a 
bottle of disinfectant with no apparent ul effects. 

At 17 months she presented with two cyanotic 
episodes, each after an attempt to cry. After each of 
these episodes she became drowsy and, according to 
her mother, was disorientated. Her family doctor 
found no abnormalities on clinical examination. 
Two further episodes occurred, the first while she 
was being placed into her cot and the second while 
in her cot and thought to be asleep. In both latter 
episodes her mother stimulated her and she 
breathed in and recovered. 
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Sh2 was admitted to hospital. Nc abnormalities 
were found on clinical e emination and the follow- 
ing mvestigations were p2z-arned and yelded nor- 
mal results: blood szar concentration, full 
Elcod count, blood culture, Limbar purcture, and 
chest x-ray film. During ttis admission a cyanotic 
episcde wa; observed by aa experiencec paediatric 
nuse. The child was playing, ell down, started to 
cry chen ‘teld her breath, and became -apidly and 
severely cyanosed. The 23:sod2 ended with a gasp 
anc she “ell asleep af-erwards A dagnosis of 
‘cyarot.c creath holding? wes madz, he mother 
reassured, and the chilc cischarged. 

Two weeks later she wes found cyarosed in her cot. 
Her mother went to waxe ker and fourd her lying 
st., deep» cyanosed, and sweating prcfusely. She 
was stimuleted by her mo-Ler and slewl recovered 
cozsziousress. During her ourney to hcspital in an 
ambulance however, = “trther severe cyanotic 
episode occurred and sLe wes given oxygen. This 
episode was accompanied Ey a loss cf ccnsciousness 
and convulsions. The mcming of these episodes she 
had received a routine mrmunisator. She was 
adm tted z> hospital, la-gely at-the recuest of the 
mcther. Tre paediatriciaz explained tha. these were 
cyzrotic ‘creath holding’ episodes and advised the 
mectjer tkat no treatment was necessery At this 
time she remained drovsy. An eight channel elec- 
ircencephelogram (EEG was performed and 
showed nc abnormalities. No further cyanotic epi- 
sodes occurred and she was discharged home. 

=-ve days later, while evake and beirg carried to 
bed by hər mother, € further c,anctic episode 
occurred Her mother rer to a nearby house with 
the child and the neiga32ur attempted mouth to 
mouth resuscitation. Th polke and am dulance men 
ar-1/ed and also attemptec resuscitacior but without 
success. She was pronown<ec dead on errival at the 
hesoital. 

Postmectem examineton showed a small child 
(weight<rd centile) wth a mild upper respiratory 
tract infection and otiti:. mecia. Thare was pulmor- 
a-y oedeme and lung comgestion, tut 10 structural 
abrorma ity of the upd2- airway. 


Case 3, This girl, who d ec at 2 years 10 months, was 
tbe first boon and only 2114 of the mo her’s second 
manage ‘the mother ves 4(). Her father (aged 42) 
hac no p-evious children but her mother had two 
chi dren irom her first marriage There was no 
f=mily history of cyano 1c episodes. Sh: was born at 
28 weeks gestation, wth a tirth weigat of 2250 3, 
ater a p-egnancy complicated by po-yhydramnios 
end by emergency caesaceen section for fetal dis- 
tress during labour. The day after birh she under- 
went repair of a traches-cesophagea. fistula with 


oesoDhageal atresia. She recovered well from this 
procedure, was breast fed, and was discharged home 
at 1 month. 

Ar 3 months she began to suffer cyanotic epi- 
sodes which continued thereafter with a frequency 
vary-rg from three per week to one per month untl 
her death. These episodes were witnessed by 
paeciatricians and by nursing staff. Most were 
associated with eating or drinking, some occurred 
after an attempt to cry in association with noxious 
stimuli, and others occurred during sleep For each 
cyarctic episode, the first event detected by the 
parents and hospital staff was an audible expiratory 
grurt. This was followed by the extremely rapid 
onset (within five to 10 seconds) of cyanosis. There 
were no apparent breathing movements, she seemed 
to be ‘breath holding in expiration’, and by 20 
seccnds she was deeply cyanosed and seemed 
unconscious. Observations by medical staff during 
cyanotic episodes showed no evidence of obstructed 
inspiratory efforts. Recovery was heralded by the 
sudden onset of an inspiratory breath, after which 
the syanosis would decrease, although it might take 
up z0 One minute to clear completely. She would 
then remain hypotonic and drowsy for several 
hours. 

Eer parents never left her unattended, and she 
slept next to their bed. Sometimes she recovered 
spoi-aneously from a cyanotic episode without 
losing consciousness. For most episodes she was 
given mouth to mouth resuscitation or positive 
pressure inflation by an Ambu-bag and face mask. 

In between episodes she was well apart from a 
loud expiratory grunt, which was most pronounced 
during exercise or excitement. 

At 10 months she was admitted for further 
investigation of the cyanotic episodes. A barium 
sweLow examination showed ‘minimal and probably 
inswenificant reflux’ and the oesophagus seemed to 
be of normal calibre (a second barium swallow 
exemination performed at 22 months failed to show 
any reflux). At bronchoscopy there seemed to be 
some anteroposterior narrowing of the lower third 
of -he trachea, and cinefluoroscopy of the trachea 
durimg quiet breathing showing some evidence of 
narrowing during expiration. A diagnosis of 
tracheomalacia was considered and she was treated 
by aortopexy.? At subsequent bronchoscopy and 
cimefluoroscopy two weeks postoperatively the 
traz3ea seemed wider Nevertheless, the aortopexy 
meéde no impact on the frequency or severity of the 
cyznotic episodes, which on two occasions occurred 
despite nasotracheal intubation. 

During penods of unconsciousness associated 
with the most prolonged episodes of cyanosis, she 
developed convulsive movements and was some- 
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times incontinent of urine An EEG showed no 
abnormalities and treatment with anti-epileptic 
drugs failed to reduce or modify her cyanotic 
episodes. Her paediatrician considered that the 
convulsions were secondary to hypoxaemia and at 
18 months the treatment with anti-epileptic drugs 
was stopped. A diagnosis of reflex anoxic seizures 
was also considered and she was treated with 
atropine 150 mg three times daily. This also failed to 
modify the frequency or severity of cyanotic epi- 
sodes. 

Although developmental assessments, including 
one performed a week before death, yielded normal 
results, a minimal mght sided hemiparesis was 
identified at 2 years. This was thought to have 
resulted from a particularly severe and prolonged 
episode of hypoxia that occurred at 18 months. At 
the time of this severe episode, she was resident for 
three days in the children’s ward to cover the time 
after a routine immunisation. 

Her fatal cyanotic episode occurred at 2 years 10 
months when she was ın a restaurant. She had just 
finished eating a sponge cake and a glass of orange 
squash when she looked up at her mother and 
stopped breathing Her facial expression indicated 
to her mother that she was about to have a cyanotic 
episode. She became rapidly cyanosed (within 10 
seconds) and her mother I1fted her out of the chair, 
carned her outside the restaurant, placed her on the 
pavement, and gave mouth to mouth resuscitation. 
She started to breathe but then stopped again. 
Despite the efforts of the ambulancemen she was 
dead on arrival at the hospital 

A postmortem examination showed pulmonary 
oedema and a small area of oesophageal dilatation 
at the site of the repair of the tracheo-oesophageal 
fistula. The airway was structurally normal with no 
evidence of stenosis or malacia of the trachea or 
right or left main bronchus. 


Case 4. This boy, who died at 3-5 years, was the 
second born of three children. His mother was 26 
years old at his birth, which followed a pregnancy 
complicated by iron deficiency anaemia and a 
urinary tract infection His mother did not smoke 
during pregnancy He was born at 38 weeks’ 
gestation, with a birth weight of 3060 g and an 
Apgar score of 8 at one minute Before death he 
suffered only minor illnesses typical of early child- 
hood. 

On the day of death he was put to bed at around 
1830h. He shared the bedroom with his older 
brother, who was aged 5 years. At around 2300h his 
mother went, as usual, to take him to the toilet and 
found him dead. 

At postmortem examination his weight was 14 kg 


(10-25th centile) and apart from patches of pulmon- 
ary oedema, there were no abnormalities that were 
known to be associated with sudden death. In 
particular, the airway was structurally normal. The 
pathologist recorded that the cause of death was 
unknown. 

His older brother had suffered cyanotic episodes 
between 1 and 3 years of age. In one of these 
episodes he had lost consciousness. 


Case 5. This boy, who died at 16 months, was the 
first child. His mother was aged 20 at his birth, 
which followed a pregnancy complicated only by 
maternal smoking (10 a day) and an allergic rash on 
the legs treated by chlorpheniramine for the last 
month of pregnancy. He was born at 40 weeks’ 
gestation, with a birth weight of 2700 g and an 
Apgar score of 10 at one minute. Up until the time 
of death, he was healthy, breast fed until 14 months, 
and fully immunised. 

The day before death the family had travelled to 
stay with his grandparents. He was placed in a 
travelling cot for his usual afternoon sleep at 14COh. 
The cot was in the parents’ bedroom, and this was 
kept adequately warm by an electric heater. Three 
hours later his mother went to wake him and found 
him dead. 

A postmortem examination failed to explain 
death. Partial atelectasis of both lower lobes of the 
lungs and pulmonary oedema and dilatation of the 
right ventricle were the only findings. The airway 
was Structurally normal. 

Shortly after the death his mother attempted 
suicide but was successfully resuscitated. She now 
has another child, who 1s well. 


Results of the analysis of 24 hour tape recordings on 
the five sudden unexplained deaths 


Twenty four hour tape recordings were obtained 
during the first two months of life on all five cases; in 
case 1 at 7 and 47 days, in case 2 at 1 day, ın case 3 at 
16 and 52 days, in case 4 at 2 days, and in case 5 at 21 
days 

None of these recordings showed a cardiac 
arrhythmia, pre-excitation, or a prolonged QT 
interval. None showed prolonged apnoeic pauses. 
When compared with age and birth weight matched 
controls none showed abnormal mean heart and 
respiratory rates,’ > but case 4 showed abnorma‘ly 
increased levels of short apnoeic pauses and periodic 
breathing at 16 days.° 


Discussion 


Sudden unexpected and unexplained deaths without 
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adeqjate explanation at >.stmortem examination 
(che suddez infant death syndrome (SIT-S)) consti- 
tute a major proportion cf infant mortelity during 
the frst yeer of life. United Kingdom fizures show 
that ebcut 5% of all deaths diring inZancy and after 
the first week of life are categorised zs SIDS.’ 

These five case reports exemplify whet might be 
term2d sudd2n unexplaitzd childhood death. The 
five deaths occurred in th2 Duz years after infancy in 
a population of just under .0 DOO followed up from 
turth. The frequency of ths entity in “his sample 
followed to the end of the Zourta year of ife is about 
0-125 per 1000 (each yearn, -oughly 1€ times less 
than the ircidence of SIDS (kem 1-95 par 1000 live 
births).’ Sidden deaths ai hcvt explanetion repre- 
sent an important componznt of mortaity in early 
childhood, as well as in intency, acccunt ng here for 
one third of the 1 to 5 year mortality. 

Dar original sample cf 1mfants was biased to 
include a higher proportior of low -irthweight and 
preterm subjects, and therefore the prevalence of 
sudden urexplained chile death in our population 
may nct necessarily represent the true mcidence in 
the United Kingdom Nevertheless, hres of the five 
sudcen, urexplained dea-ts Sccurred in full term, 
normal birthweight infant-.. 

Ín cases 4 and 5 the moe of death wis similar to 
that of most SIDS victims. Appérertly healthy 
chilcrea werz found dead t bed. The tragedies were 
all the worse as the child-er were at en aze when the 
passbiity of sudden dea:Ł is rarely considered by 
parents azd when the chilcren were established 
members of the family 

Ir case 1 there was ro warnirg wf the fatal 
cyanotic event. An upriz1 posture was maintained 
during the first 20 secor As a cardiac arrhythmia 
would usually be accompzni2d by a fal in cardiac 
cutput ard hypotensior. én apnoeic mechanism 15 
mone Lke_7. The latter met have resulted from acute 
airway obstruction,® a seizare in the lmic area,” or 
prolonged expiratory apavez!®™!? (cyarotic ‘breath 
holding’).2 

Im case 2 the typical hsstery and observation of the 
cyanotic episodes confirm:d a diagnosis of cyanotic 
‘breath ho‘ding’.!°!3 Ikere was na history of 
stridor, ribcage retracioa, or any cf the other 
features of airway ctsruction in this infant. 
Moreover, we could firc 29 data that described an 
increased incidence of cyenct:c episodes in patients 
wita clefts in the soft palate. Prolonged expiratory 
aproea has been identitizd as the mechanism for 
expiratory cyanotic b-eeth holding episodes by 
Gauk”? aad from our Cwa continued experience in 
10 nfants end young children.!!-'? The hallmark of 
thi. condition is the rapidty of onset and severity of 
the arterial hypoxaemia. Episodes are usually trig- 


gered by an experience that results in an attempt to 
cry. The child opens his mouth wide, makes no 
audible sound, and is cyanosed within five to 15 
seconds. Breathing movements are ineffective in 
that there is no inspiratory airflow. After 20-30 
seconds when cyanosis is profound, the child will 
lose consciousness and may start convulsing. If the 
child is standing at the onset of the episode he may 
move tcwards help but will eventually fall down as 
hypoxaemia progresses. Recovery, if spontaneous, 
usually occurs with a large inspiratory effort or gasp. 
Respira-ory function tests and other investigations 
may be normal between apnoeic episodes The 
cyanotic episodes typically consist of a short initial 
phase of absent respiratory efforts followed by 
active expiratory efforts and rapid and severe 
arterial hypoxaemia.!°-! Upper airway closure also 
occurs, 2 but we emphasise that this ıs not the 
primary cause of the apnoea but an associated 
respons2’ prolonged expiratory apnoeic events 
occur despite the bypassing of the upper airway.'! '” 
As case 2 died during a typical cyanotic episode it 
can be concluded that the cause of her death was 
prolonged expiratory apnoea. 

The cause of death in case 3 is less straightfor- 
ward. Previous reports on the cyanotic episodes that 
may cften follow the repair of a _ tracheo- 
oesophageal fistula have attributed the hypoxaemia 
to airway obstruction from tracheomalacia.”? The 
extremely rapid onset of severe arterial hypoxaemia 
is, however, difficult to explain on the basis of 
tracheal obstruction and raises the possibility that, 
in this case, and possibly in others after tracheo- 
oesophageal fistula repair, prolonged expiratory 
apnoea may have been responsible for the cyanotic 
episodes. In this latter condition the rapid hypox- 
aemia is thought to follow apnoea at low lung 
volume where there is a major mismatch between 
ventilation and perfusion 1! '* 14 At the onset of 
apnoea from airway obstruction lung volume would 
not be expected to be below functional residual 
capacity and there should be enough oxygen in the 
lungs to delay onset of cyanosis for 30 to 40 seconds. 
The continuation of cyanotic episodes despite naso- 
tracheél] mtubation in this child rules out upper 
airway obstruction. Other features of the cyanotic 
episodes in case 3 that support expiratory rather 
than lower airway obstructive apnoea include the 
lack of postmortem evidence of tracheomalacia and 
the expiratory rather than the inspiratory efforts 
noted by medical staff during cyanosis. Aortopexy 
also failed to reduce the frequency or severity of 
cyanotic episodes. In case 3 many episodes of 
cyanosis followed eating or dnnking, raising the 
possib:lity that some of the apnoeic episodes might 
have been triggered by food or liquid within the 


Sudden and unexpected death between I and 5 years 705 


oesophagus. Stimulation of oesophageal receptors 
has been shown to produce bronchoconstriction,!* 
and in the presence of unstable alveoli this might 
produce a reduction in functional residual capacity, 
thus triggering an episode Aspiration of food into 
the trachea may also have tnggered severe lower 
airway obstruction. Coughing from bronchial C 
fibre (irritant) receptor stimulation was not, 
however, a feature of the cyanotic episodes. 

In a previous prospective study the incidence of 
cyanotic ‘breath holding’ episodes was reported to 
be 2-8%,'° most (80%) having ceased by 6 years 
From these figures, 276 cases might have been 
expected in our sample of 9856 children, and it will 
be valuable to ascertain whether our ongoing follow 
up of this present population confirms this. Never- 
theless, most have therefore not died, which 
perhaps explains why the condition ıs thought to be 
benign Our present findings that prolonged expira- 
tory apnoea was almost certainly responsible for 
death in case 2 and possibly responsible in case 3 
indicate that the condition may sometimes not be 
benign, a view supported by the case described by 
Paulson.! Apart from death, severe neurodevelop- 
mental disorders may follow these episodes.’ 

In conclusion, one third of deaths in this sample of 
children aged 1 to 5 years were sudden and without 
adequate explanation at postmortem examination 
Prolonged expiratory apnoea was responsible for 
death in at least one of our five cases. 
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Com=zlance with gluten free diet in coeliac disease 
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SUMŁARY Fifty two chcliren in whem coeliac disease was confirmed by persistent enteropathy 
while they were taking Huten were monitored to assess the effects of compliance with a gluten 
free Jiet (GFD). Betws2n the ages oF 17-8 and 18-5 years height (in 45 patients followed up for a 
mea- of 14-9 years) amd waight (in 43 followed up for a mean of 15-2 years) were significantly 
lowe? in chose complyinz poorly wih a GFD compared with those complying well. Of the 37 
patients still attending tne clinic afte~ a mean of 25 years, having been followed up for a mean of 
18-4- years, 16 who hac 2omplied wel with the diet had normal or only slightly abnormal mucosal 
morzho cgy whereas al 10 who had aot complied had abnormal morphology. In these 10 lactase, 
sucrese, and alkaline piosphatase activities were significantly less than values in those who 
complied well. Mucosal suzrase and alkaline phosphatase activities in those who complied well 
were nc different from “hose in a control population, whereas lactase activity was significantly 
lower. It is concluded thet failure tc comply with a GrD during childhood results in decreased 
adu £ stature and in pezsistiag active enteropathy with depressed brush border enzyme activity. 


Shelzon reviewed 57 ycurg adults whe had been 
diag-osed as having coelrac disease in childhood and 
found tha: six were stunted': there hac, however, 
beer a delay of at least seven “ears before diagnosis. 
Of t-e 57, 13 had had a zi{ucal relapse, and 19 had 
low zerur folate and 11 jcw serum iror concentra- 
tona The initial diagnose had been made without 
in-escina. siopsy. Youngerd Pringle fron a series of 
110 shildten regarded as Aaving coeLac disease, 
followed up 44 for between eight and I9 years’; 11 
out of 29 receiving a strict gluten free ‘het (GED), 
six cut cf 16 receiving a partal GFD, end only one 
cut of ezgħt recerving a mcrmal diet were above the 
S0tk. heizht centile, and fire -eceiving a normal! diet 
were bekow the 3rd centi e No:mitial biosy was done 
in of the 110, and in <he 44 followed up for some 
yeaz red2az biopsies were not done. progress being 
assessec by anthropometr.c and climica_ criteria. 

We followed up a grcufp oF 52 chidren for a mean 
of 8-4 years to see f there was am association 
3etveen their growth, general heath, mucosal 
merphclogy, and enzyricdogy and <hem compliance 
with a GFD. We believe tha: this 1s the first study in 
whech tae mitial diagnes ¢ was confizmed in all cases 
by zhe finding of persisting gluten enteropathy and 
in ~vhick serial biopsies were performed 


Patients and methods 


We studied 52 children, 47 of whom had taken part 
In a previous study;? the mean age at diagnosis was 
3-3 years (range 6 months to 12 years). The children 
comprised 32 girls and 20 boys, because there was 
no diference between the sexes in either compli- 
ance with diet or outcome the results were com- 
binea. In 42 children persisting gluten intolerance 
was confirmed by mucosal relapse on return to a 
normal diet; 10, whose dietary compliance was 
poor, were regarded as having persisting gluten 
intolerance because active mucosal enteropathy was 
found after a mean of five years’ treatment. Intes- 
tinal tiopsy samples were taken with Crosby or 
Watson capsules, morphological appearances being 
graded 0 to HI? (0 = normal and I = slight, 
I] = moderate, and III = severe villous aplasia); 
grades II and III were regarded as diagnostic of 
active coeliac disease. Mucosal enzymes were 
assayed as previously described > Throughout the 
study the appearances on dissecting microscopy and 
histological examination were graded by BMcN 
Specimens were assessed in batches, by dissecting 
microscopy some days after the biopsy and histo- 
logically some weeks later, usually without any 
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clinica] information being available. Clinical details 
may have been known in some instances, particu- 
larly early in the study when techniques were being 
developed and occasionally when there were 
pressing demands for a report from parents or 
colleagues, as we were providing a service for other 
patients as wel] as our own Haemoglobin, serum, 
red cell folate, and serum iron concentrations were 
measured by accepted methods, some of which 
changed during the study. The mean number of 
biopsy specimens obtained im the 37 patients who 
attended throughout was 5 18. Height was measured 
during the last 15 years of the study with a 
Harpenden stadiometer and, before that by nursing 
staff with a less accurate stadiometer mounted on 
the wall; their technique was evaluated periodically. 
Height and weight were plotted on the same kind of 
charts throughout ê 

Dietary compliance was assessed by BMcN or 
BEM, who were in clinical charge of the patients 
until at least their 18th year, when most were 
transferred to the care of CMcC. Parents and 
children were questioned carefully at each attend- 
ance about their diet, but detailed analysis was not 
attempted We believe that in the case of preschool 
children complhance is usually good and it is easy for 
the parent to oversee the diet. With school children, 
however, the child’s word has to be taken on trust 
concerning food eaten outside the house. We 
believe that on most occasions when a child ıs asked 
‘How often do you eat what you are not supposed 
to?’ he gives a reasonably honest response and that 
our assessments of compliance were generally valid. 
Compliance was considered good if wheat or rye 
were rarely or never eaten (good GFD), moderate if 
the child admitted to occasional or regular indul- 
gence in small amounts (moderate GFD), and poor 
if we considered that consumption of wheat pro- 
ducts was regular and considerable or that the diet 
was virtually normal (poor GFD). Regular home 
visits by a dietitian or other health worker might 
have improved the accuracy of our categorisations, 
but we did not attempt this Particularly in children 


Table 1 Height and weight centtles and dietary compliance 
in patients aged between [7-8 and 18-5 years 


Good GFD Moderate GFD Poor GFD 
{n=27) (n=) {nm 10) 
Mean height centile 53 & 312 26 6* 
SEM 63 1190 BG 
SD 324 Ut 272 
(ns*27) (n=7) (n=9) 
Mean weight centile 66 3 485 32 5 
58 95 11 6 
SD WwW 3 252 290 


Poor v good GFD “p< 02 ip<0 05 


with a poor GFD there was little 1f any doubt 
because non-compliance was readily admitted and 
continued despite regular exhortations from both us 
and the family doctors. 

At the time of diagnosis there were no significant 
differences ın age at diagnosis, birth weight, weight, 
or height between those who subsequently differed 
in their dietary compliance. Until the last five years 
of the study oatmeal was allowed in the diet, but 
subsequently it was discouraged. 

Student’s f test was used to analyse data; analysis 
was then repeated with the Wilcoxon rank sum test, 
and no differences between the results obtained with 
the two tests were found. 


Results 


Height, measured between the ages of 17-8 and 18-5 
years, was taken to represent final height and was 
recorded for 45 patients, who had been followed up 
for a mean of 14-9 years (range 8-25 to 17-5). Weight 
was available for 44, the mean period of follow up 
being 15-2 years (range 8-25 to 17-5) (Table 1). 
Mean height and weight were significantly lower in 
those with a poor GFD compared with those with a 
good GFD; measurements tn those with a moderate 
GFD were intermediate and not significantly differ- 
ent. Those who complied poorly with the diet began 
to do so between one and four years after diagnosis. 
At the end of the period of review 37 patients were 
still attending the clinic; their mean age was 25 and 
they had been under observation for a mean of 18-4 
years (range 8-25 to 28-5) Of the 37, 16 with a good 
GFD had normal or slightly abnormal mucosa 
(10 grade 0 and six grade I), but all 10 with a poor 
GFD had abnormal mucosa (three grade II and 
seven prade III); the 11 with a moderate GFD 
showed intermediate changes (seven grade I and 
four grade II). Lactase, sucrase, and alkaline 


Table 2 Mean lactase, sucrose, and alkaline phosphatase 
activity in 37 patients (mean age 25) 


Control Good Moderate Poor 
group" GFD GFD GFD 
(n= 119) {n= 16} from ff) (n= 10} 
Lactase (1U/g) 40 2 26 14 17 6 4m 
SD 209 12 1 159 27 
SEM 20 30 48 09 
Sucrase (1U/g) 60 3 53 0) 44 0) 17 6} 
SD 26 2 18 8 26 8 10 2 
SEM 25 47 85 31 
Alkaline phosphatase 
(1U/mg} 182 177 i55 54, 
SD 56 52 95 29 
SEM 05 t3 30 09 


I Poor v good GFD, p<0 001 good GFD v controh p<0 001 
*Controk were matched for age ° 
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phosphatése activities we-e all significantly lower in 
the 1@ wita z poor GFD compared with the 16 witha 
gocl GFL: those with a moderate CFD again 
occupying an intermed=t2 position tTable 2). 
Sucrese and zlkaline pho-pLatase activites in those 
having < good GFD were t significanty different 
from those m controls, bit lactase activity remained 
signafican-ly less. In these 37 patients there were no 
sigmifican: cifferences in aercoglobin, serum iron, 
or rei ce] <olate concen maions betweea the three 
dieta-y zpos. 


Discussion 


Failure to adhere to a GFD retards growth and 
resulzs in d2creased adut stature It als results in 
persisting active enteropa ly t the upper intestine 
with decreased activity cf those brish border 
enzymes Fat were assayec. We believe tiat patients 
with such active enteropathy will sooner or later 
suffer from further effects af chronic malabsorption, 
particularly mineral and vtacrin deficiencies, and 
there may be possible acverse effects or fertility in 
women 

I: _s dizappointing that compliance in adhering to 
a CFD waz poor in so mat, cases and tLat as many 
es 1£ out of £2 patients erertually stopped attending 
the dinic. In this part of t2 country coeliac disease 
has been gven a lot of >exbliccty in the media and 
there is an active branch >? -he -rish Coeliac Society, 
so w2 presrme that dieta-~~ 102-comrliacce ıs due to 
the natural rebellion of “cenaz2rs and young adults 
agzinst a restriction on tar behavicaur whose basis 
they will nct accept. The most rmportant question in 
the long term is whethe- edherence to a GFD will 
recuce or minimise the =< of early death and gut 
maliznarcy, or both. Among 547 petients with 
cozlac disease attending -Eis centre 44 have died at 
a mean æ= of 56-3 years 23 of them from malignant 
diszase cf the gut at a meer age of 57-5 vears. There 
is nc evidence so far abcut wizther a GFD reduces 
thes2 risks, but ıt has D22n our polic? to inform 
children wno are reaching a responsibl= age about 
them Erea though we cannot definitely assure them 
zhzt keeping to a GFL vill 2nsure a normal life 
spar, we can be certain adou: the adverse effects of 
non-corrplence on grov th ard almost certain about 
effects or. future health. 

Tne fiare of lactase ectiv.ty to return to normal 


in patents receiving a good GFD 1s something we 
have previously reported’ and has also been found 
by otzer groups. Possibly lactase 1s more readily 
suppressed by ghadin than sucrase and alkaline 
phosphatase, and its failure to return to normal 
activity may be due to small amounts of gliadin in a 
‘good CFD. One study proposed that a strict GFD 
did lead to normal lactase activity because the 
meas.trements, though lower than in controls, were 
not significantly so. There is also some evidence 
that actase activity in first degree relatives of 
patierts with coeliac disease is lower than that in a 
contrel population.’ 

Sinze the paper was submitted, four of the 15 who 
had stopped attending returned for review. All 
said “het they were keeping to strict gluten free 
diets. At a mean age of 27-5 years, having been 
followed up for a mean of 22-7 years, their mean 
heigh- centile was 74. Biopsies have not yet been 
done. 


We theak our colleagues in hospitals and laboratories who helped 
us, and the Medical Research Counc! of Ireland, and Wellcome 
Trust, and the Western Health Board for financial help 
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Ethnic differences in incidence of very low 
birthweight and neonatal deaths among normally 


formed infants 


P B TERRY, R G CONDIE, J G BISSENDEN, AND D F KERRIDGE 
Departments of Obstetrics and Paediatrics, Dudley Road Hospital, Birmingham 


SUMMARY The incidence of very low birthweight babies (less than 1500 g) and neonatal 
mortalities in this group were analysed for the 15 608 births to mothers of various racial origins at 
this hospital during the years 1979-82 inclusive. Very low birth weight occurred less commonly in 
the European (9-1/1000) and Pakistani (10-1/1000) groups and most commonly in the West Indian 
group (23-2/1000). Neonatal survival in West Indians, however, was better than in any other 
group. Analysis of the stillbirths weighing less than 1500 g showed a lower rate in the West 
Indians compared with that of the European, Pakistani, and Indian groups. There was no 
evidence of a higher incidence of ‘light for dates’ ın very low birthweight West Indian neonates. 


Perinatal survival varies nationally and interna- 
tionally. Improved neonatal care services have 
contributed to the declining perinatal mortality in 
Bntain.! This has resulted in an increased survival of 
very low birthweight infants and has prompted a 
more careful examination of the relevant factors.’ 
One factor, which has been studied in the United 
States of America, but which has received little 
attention in Britain, 1s the effect of the ethnic group 
of the mother. Comparing low birthweight blacks 
and whites in the United States, the survival was 
higher in the black population.’ * In this country 
neonatal mortality in Asians and non-Astans was 
examined and preterm delivery not found to be a 
problem in Asians, most deaths being due to lethal 
congenital malformation.” 

The aim of this study was to examine the 
incidence of very low birthweight babies and the 
neonatal deaths (first 28 days) delivered at this 
hospital of normally formed infants born to Indian, 
Pakistani, West Indian, and European mothers in 
the area of the West Birmingham Health Authontty. 
Particular attention was paid to possible differences 
between the survival of West Indian and European 
very low birthweight babies. 


Patients and methods 


The records of all booked and unbooked deliveries 
at this hospital between 1979-82 inclusive were 
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examined. Of the 15608 babies born during 
this time, 706 were excluded because the mother 
was not from Indian, Pakistani, West Indian, or 
European ethnic groups. Bangladeshi mothers 
accounted for 475 of the 706 exclusions, but the 
numbers were too small to justify a detailed analy- 
sis. A further 151 births with major lethal and 
non-lethal congenital abnormalities were excluded 
but are described elsewhere.® The incidence of very 
low birthweight (defined as infants weighing less 
than 1500 g) was calculated, together with the 
normally formed stillbirth and neonatal mortality in 
the total population and the very low birthweight 
groups. 

The correlation between neonatal survival and 
birthweight was modelled to fit a sigmoid curve (a 
logistic regression analysis using maximum hkeli- 
hood) Ordinary regression analysis would heve 
been inappropniate as it does not deal adequately 
with the definitive nature of survival or mortality. 
The best clinical estimate of gestation was available 
for 299 of the 435 infants weighing less than 2000 g, 
and the mean birth weight for gestation groups (in 
weeks) up to and including 33 weeks was calculated. 


Results 


The neonatal mortality per thousand of normally 
formed infants over the four years was 6-2 for the 
total population. It was lowest in the European 
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Table1 Births and deaths (Xxe per 1000) 


indian 
Total t ths 4185 
Sath; 31 (7-4) 
L ve=rtks 4154 
Meana=l ceaths 26 (5-3) 
Ear!~ neonatal deaths 26 (5-3) 
Late neonate! deaths 
Boths <1500 g 68 
Sill aths 14 (206) 
Livecirths 54 (13 0)" 
Necna al deaths 22 (407) 
EarL. neonatal deaths 22 (407) 
Late neonat:] deaths 0 
Births 001-1499 3 44 
Salf: tbs 12 
Liavecauths 32 €7-T)* 
Neonaal deaths § (156) 
Ear neonaal deaths 5 (156) 
Late neonatal ceaths 0 
Bir-hs <1000 z 24 
Sulorths 2 
Live™sirt1s 22 153) 
Neonezal jeatas 17 +773) 
Ear- neonatal deaths 17 773) 
Lats neonatal deaths 0 


Pakistani West indtan European 
2193 1859 6514 
Ta (9 1) 9 (48) 42 (6 4) 
2 6472 
17 (7 8) 14 (7 6) 31 (48) 
16 (7 4y 14 (76) 21 (3 2) 
1 (04) 0 10 (1 5) 
26 46 72 
4 (154 3 (65) 13 (181) 
m (10 2°° 43 (23 2)*** 59 (9 1)*** 
12 (545 12 (279) 25 (424) 
11 (500 12 (279) 19 (322) 
1 (45) 0 6 (102) 
15 31 55 
2 I H 
13 (60° 30 (16 2)*** 44 (6 8)°** 
4 (308 2 (67) 11 (250) 
3 (2311 2 (67) 7 (159) 
1 (77) 0 4 (91) 
11 15 17 
2 2 2 
9 (41 13 (7 0)** 15 (23)** 
8 (8893 10 (769) 14 (933) 
8 (889 10 (769) 12 (800) 
2 0 2 (133) 





Ditfer=nce fron the West Indian grocp: "p< 05 **9<0 C1, ***p<0 001, difference frez the European group *p<0 05, **p<0 01, ***p<0 001, statistical 


anclysz using x“ with Yates’ comcticn. 


population at 4-8 but Wiehe- in the cther ethnic 


grouns (Irdian 6-3; Paksani 7-8; and West Indian 
7-6, Table 1). 

O= the four ethnic groa2s, the lowest nceidence of 
very low birihweight occurred in the European and 
Pek=tam groups at 9-1/-0CC and 10-1/1900, respec- 
tive, and the highest incidence in the West Indian 
grouo at 23-2/1000 (Table 1). This pattern was 
repeated in both the very low  birthweigh- 
subdavisions—that is, les tkan 1000 g and 1000- 
1499 g inclusive (Table 1). 

Tze very low birthweizn: specific neonata! morta- 
litez were highest in the Eurcpeans and Pakistanis 
at 4324/1000 and 545/100(, respectively, end lowest in 
the West Indians at 2791N0C (Table 1} There was 
no suggestion that low >irchweight “Vest Indian 
permatal losses occurrec as stillbirchs (Table 1). 

The logistic regressiom ana ysis for the probability 
of sarvival against birthweigii seemed to show the 
improved survival of Wes Indians. conpared with 
thar of otaer ethnic groupe at all birthwerghts, in the 
ver- low birthweight ramge (Table 2). The Indian 
bakes survived better tnan their Pakistani and 
European counterparts [he probability of survival 
of -eonates weighing _(CC g may be taken as an 
example when a value cf C-75 was obtained for West 
Inceans, 0-52 for Indiaaz. 0-39 for Europeans, and 
0-3= for Pakistanis. 

There was no evidence of a higher incidence of 
light-for-dates or growth retarded necnates in the 
West Indian group (Tanie 2). 


Table 2 The probability of neonatal survival against 
birthweight (in 100 g increments) for each ethnic group 





Birthweight Probability 
g 
indian Pakistanı West European 
indian 
509 0 06 004 9 10 0 04 
600 011 8 07 0 18 0 07 
700 017 0 10 0 30 011 
800 0 26 0 18 0 45 0 18 
900 0 38 0 23 0 61 0 27 
1000 0 52 0 32 075 0 39 
1100 0 65 0 43 0 85 0 52 
1200 076 0 54 0 92 0 64 
1300 0 85 0 65 0 95 0 75 
1400 0 91 075 9 98 084 
1500 G 94 63 0 99 0 90 
Total “ho 139 49 87 160 


Derived using a logistic regression analysis the upper limut of the sample was 


need 
oe 


Tabe3 Mean birthweight (g) for gestation up to 33 
weecs (Stillbirths have been excluded) 








Gestas an indian Pakistani West European 
(weeks! Indian 

24 590 660 560 
25 855 690 
26 753 827 907 1053 
27 983 1913 i020 863 
28 1016 1170 1087 1115 
29 1280 1144 1365 
30 1291 1360 1253 1468 
31 1538 1355 1470 1371 
32 1481 1693 1735 
33 1827 [990 1823 1733 
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Discussion 


This study has shown a higher incidence of very low 
birthweight neonates in the West Indian population 
compared with several other ethnic groups. This 
finding does not seem to be due to a higher 
incidence of light-for-dates neonates ın the West 
Indian group, and although gestation has not been 
documented as accurately as birth weight, the 
conclusion must be that more West Indian neonates 
are delivered at the shorter gestations. Without 
knowing the cause of preterm labour in many cases, 
any further conclusions must be speculative, but 
ethnic vanation in the distnbution of gestation must 
represent one explanation. 

Survival of the very low birthweight West Indian 
babies was better than in any other ethnic group. If 
this is mainly or entirely due to ethnic considerations 
the finding might agree with the comparison made 
between blacks and whites in the United States, as 
might be expected, as the Dudley Road Hospital 
West Indian population is of similar extraction to 
the Amencan black population Caution 1s needed, 
however. the numbers are small. Although ıt was 
not possible to confirm the improved survival of 
small West Indian babies, these findings are consist- 
ant with those of other reports,’ * and the consist- 
ency of a trend over several studies, particularly 
those undertaken in different places, ıs more con- 
vincing than statistical significance ın any one study. 
The fact that the stillbirth rate for West Indians in 
the very low birthweight group was low excluded the 
possibility of more small West Indian fetuses dying 
before or dumng labour, and therefore made the 
figures for the neonatal mortalities smaller. 

The traditional method of analysing neonatal 
survival is in terms of birthweight groups. This 
method, although also used here, has three dis- 
advantages. The first ıs that there ıs not agreement 
about limits: those used in British Births 1970’ differ 
from those used in the Scottish Perinatal Mortality 
Survey 1977-1981 .° The second disadvantage is that 
the birthweight groups are large enough for there to 
be a significant difference between survival at the 
top and bottom of the range. The third disadvantage 
is digit preference combined with the artificially 
imposed limits of the birthweight groups, especially 


around the important 1000 g value. This study used 
a binomial logistic regression analysis to examine 
the correlation between neonatal survival and birth 
weight This is a technique that ts ideally suited to, 
but has not been widely used in, the field of 
perinatal audit. Although it would have been Cesir- 
able to attempt to separate the effects of birth 
weight and gestation by a multivariate analysis, the 
correlation between the two 1s so high that the 
multivariate would be unlikely to yield trustworthy 
results. 

Finally, ıt must be emphasised that the ethnic 
group of the mother was the only factor examined in 
this study. Other confounding variables, suco as 
social class, maternal age, and ultimate family size, 
are known to influence both preterm labour and 
perinatal mortality. A detailed examination of such 
factors, however, would require a much larger 
study 


We thank the West Midlands Regional Health Authonty for 
annual support given to P B Terry 
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Severe pre-eclampsiz and infants of very low birth 
weighi 


W SZYMCNOWICZ AND V Y H YU 


Department of Paediatriz:, Gueen Victoria Medical Centre. Melbourne, Victoria, Australia 


SUMMARY ‘The effect oZ severe pre-eclampsia on the outcome of infants of very low birth weight 
was studied in a prospective case control study of 35 pzirs of infants of comparable gestation. 
Significantly more infarts were delivered before the onset of labour and by caesarean section in 
the srcup with pre-eclampsia. These babies tended to be smaller and had a higher incidence of 
hyaline membrane disease, patent ductus arteriosus, pulmonary air leak, and hypotension. They 
also requ:-ed more intersire treatment with oxygen and mechanical ventilation. The significant 
difference. in birth wemtt was still aoparent at 2 years o? age. Although the mean psychomotor 
developmental index and che incidence of specific neurodevelopmental impairments were not 
sign-ficantiy different between the two groups, survivcrs in the group born to pre-eclamptic 
motners kad a significartly lower mean mental developmental index, and significantly more of 
these children had one or more impzirments compared with the control group at 2 years of age. 


Pr2-2clamzsia occurring in the second Timester or 
early in the third trimeste- cicfers from late onset 
disease no. only in its :erious maternal morbidity 
but -n its gh perinatal mortality and morbidity.' ¢ 
In severe -re-eclampsia nm2Dnazal outcome has been 
repcrted to be influenced by both the disease and 
the admunstration of antrkypertensive end anticon- 
vulsant drugs to the mo’Eer.~ The aim of this study 
was to determine the eff2-ss cf severe pre-eclampsia 
and its treatment on the necnatal course and long 
term outcome of very cw birthweigat (VLBW, 
<1500 g) infants. 


Patients and methods 


At this centre a perneta catabase is established 
prospectively from adm-ss-on for all VLBW infants. 
In the four years before zmis study 71 (17%) of 413 
VL3W inients were borr to mothers with severe 
pre-eciamosia. In this ba-Eweight group comparison 
o? tae infanis born to məzhers with and without pre- 
eclempsia showed a sigmicicent difference in gesta- 
tioral age because sign ficart-y more infants in the 
pre-eclamotc group wer2 small for gestational age. 
We therefore undertoo< a prospective case control 
study to define more clearly the effects of severe 
pre-eclampsia. Thirty 172 VLBW infants born to 
mothers vath severe preeclampsia fom 1982 to 
19&4 were compared vat 35 infants korn at about 
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the same time to normotensive mothers and 
matchei for gestation, sex, and survival. All the 
VLBW survivors had clinical, neurological, and 
psychological assessments at 2 years of age corrected 
for prematurity. 

Severe maternal pre-eclampsia was diagnosed 
when the mother had a resting blood pressure of 
over 140/90 mm Hg, persistent proteinuria without 
ummary tract infection, and generalised oedema 
before 32 weeks of gestation. Babies were consi- 
dered small for gestational age when the birth 
weight was below the 10th centile based on in- 
trauterine growth charts derived from a Melbourne 
population.* Hyaline membrane disease was di- 
agnosed when all the following criteria were pres- 
ent’ respiratory distress not attributable to other 
causes’ retraction and poor air entry during spon- 
taneous respiratory efforts, chest x-ray films show- 
ing difcuse fine granular infiltrates persisting at least 
until the third day; fractional inspired oxygen (FiQ2) 
greate- than 0-3 to maintain an arterial oxygen 
tension of over 8-0 kPa beginning during the first 12 
hours and lasting at least three days; and a maxi- 
mum FiO, requirement greater than 0-4. Patent 
ductus arteriosus was diagnosed if there was a 
precordial systolic or continuous murmur or echo- 
cardiozraphic evidence of a left to mght shunt or 
both. Neurological impairment at follow up was 
defined as cerebral palsy of any type or severity, 
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developmental delay with a mental developmental 
index more than two standard deviations below the 
mean on the Bayley scales of infant development, 
blindness, or sensorineural deafness. 

Statistical analysis was by the x’, Fisher’s exact, 
and paired ¢ tests as appropriate. 


Results 


Table 1 shows the significant differences im maternal 


Table 1 Significant differences in maternal and obstetric 
variables 


Pre-ectampsia Control P 

group group 

{n = 35) {n = 35) 

Mean (SD) maximum blood 
pressure (mm Hg) 
Systolic 178 (28) 126 (13) <6 00025 
Diastolic 114 (12) 77 (8) <0 00025 
No (%) with 
Protetnuna 35 (100) I (3) <0 00025 
Oedema 35 (100) 0 <0 00025 
Disseminated intra- 
vascular coagulation 6 (17) 0 <0 02 
Renal failure 5 (14) 0 <0 02 
Neurological deficit 5 (14) 0 <0 62 
Laver dysfunction 3 (9 0 <6 05 
Fever 0 7 (20) <0 0125 
Membranes ruptured 
>24h 0 9 (26) <0 6125 

Antepartum heemorrhage 1 B) 10 (29) <0 0125 
Presence of labour 5 (14) 31 (89) <0 0125 
Caesarean section 32 (91) 10 (29) <0 00025 


Table2 Significant differences in neonatal factors 


and obstetric factors between the 35 infants born to 
mothers with severe pre-eclampsia and the 35 
matched controls. Though none of the mothers in 
the control group had complications associated with 
pre-eclampsia such as generalised oedema, dissemi- 
nated intravascular coagulation, renal failure, 
neurological symptoms, or liver dysfunction, signifi- 
cantly more had chonioamnionitis and antepartum 
haemorrhage. Significantly more infants of mothers 
with severe pre-eclampsia were delivered before the 
onset of labour and by caesarean section. Caesarean 
section was carried out for maternal indications in 25 
cases and for fetal distress in seven. The range of 
drugs given to the mothers before delivery was 
appreciably different in the two groups. The 
mothers with pre-eclampsia were given methyldopa 
(17 mothers), magnesium (14), hydralazine (10), 
chlormethiazole (nine), B blockers (eight), anticon- 
vulsants (six), diazepam (five), and diuretics 
(three). The control mothers did not receive these 
drugs Salbutamol was used ın nine control mothers 
in an effort to stop their preterm labour but was not 
given to those with pre-eclampsia. Betamethasone 
was given to one mother with pre-eclampsia and two 
in the control group. 

The infants in the two groups were appropniately 
matched for gestational age (mean 28-9 (SD 2-0) 
weeks v 28-2 (2-0) weeks), male to female ratio 
(15:20 v 17:18) and two year survival (77% v 80%). 
Table 2 shows the significant differences in neonatal 


Mean (SD) birth weight (g) 
Mean (SD) brth weight centile 
Mean (SD) berth length centile 


Data on admon (means (SD)) 
Packed cell volume 
White cell count tx 107A) 
Platelet count (x 10°A) 


Systolic blood pressure (mm Hg) 


Neonatal events 


No (%) with white cell count <6x10 
No (%) with platelets <150x 10/1 
Mean (SD) volume expansion, day 1 (ml) 


No (%) with hypotoma 
No (%) with feed mtolerance 


Mean (SD) age meconium passed (days) 
No (%) with hyshne membrane disease 
No (%) with patent ductus artenosus 
No (%) with pulmonary au leak 

Mean (SD) length of hospital stay (days) 


Respiratory treatment 
Mean (SD) duranon of oxygen treatment (days) 
Mean (SD) maximum FiO, 


No (%) given mechanical ventilation 
Mean (SD) duration of ventilation (days) 
Mean (SD) maximum peak pressure (kPa) 
Mean (SD} maximum rate (beats/min) 


Pre-eclampsia Control P 

group group 

(n = 35) (n = 35) 

920 (187) 1067 (159) <8 0005 
28 (22) 49 (23) <0 0005 
26 (25) 43 (23) <0 0005 

051 (0 08) 8 46 (0 09) <0 02 
16 8 (11 9) 191 (94 <0 0125 

132 (53) 246 (89) <0 02 
41 (13) 45 (14) <0 05 
12 (34) 3 (9) <0 0125 
14 (40) 5 (14) <0 0125 
17 (16) 14 (15) <0 05 

9 (26) 2 (6) <0 05 
§ 4 8 <O 05 
49 (68) 26 (23) <0 0005 

29 (83) 15 (43) <0 0005 
22 (63) 11 (31) <0 05 
14 (40) 7 (20) <0 05 
65 (85) 40 (51) <0 05 

21 (31) <0 02 
0 70 (0 28) 0 57 (0 32) <0 02 
30 (86) 23 (66) <0 05 
30 (34) 17 (26) <0 02 
2 55 (1 37) 1 67 (1 47} <0 05 
47 (15) 37 (11) <0 0025 
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charecteristics and protiems. Infants of mozhers 
with severe pre-eclamps.< fell within lewer tirth- 
weig-t arc length centiles This intrautezine growth 
retardation was associated wita a higher packed cell 
volume et dirth. Other 1a2matological abnornali- 
ties mcluded leucopenia and thrombocy openia (no 
infar<s ir Me pre-eclampsii group had septic zom- 
plication:.). The systolic 3.0ca pressure on admis- 
sion was lower in the pre-eclampsia group, whc also 
requaed a h:gher volum2 cf blood or cclloid n the 
24 Foure after birth tə meintain nomal blood 
pressure. In the first week after birth hypctonia 
feed intolerance with addomunal distension and 
dela, im passage of meconum were also more 
com—ion. :n this group. 

Czrdiorespiratory discrcers of hyaline membrane 
disezse, petent ductus art® 10s5us, and ptlmonery air 
leak werz more commen in the pre-eclampsia 
growp, zs vas use of mecharical ventilation (Table 
2). in this group 29 (97%) cf 30 venti ated 11fants 
had hyaline membran2 disease, compared with 
15 135%) of 23 infants in the contro] zroup. They 
requrec longer and mor: intensive oxygen treat- 
memt ancl mechanical vert lation and spent lor ger in 
hoscatal then the contral group. Whea only those 
irfents ventilated for Kyaline membzane cisease 
were coT.pared the pre-ecilan sia grouo had similar 
req_irements for oxygens sipoort (FiO, D-80 (0-20) y 
0-8_ (0-257 but needec significantly longer periods 
of zeatment with oxyger (50 (84) days v 28 (31) 
days, p<0- 5) and mechenizal ventilaaon (36 (35) 
days yvy že (30) days, ><0-95), greater maximum 
pez< pressure (3-04 (0-331) <Pa v 2-65 (0-981) kPa, 
3<5-05), and greater maximum ventilator rate 
(50 (14) >eats/min v +0 (12) beats/min, p<0-05). 

There were no significant differences between the 
twe groups in head ciscumference certile af birth; 
Apgar scores at one iad five minutes; admussion 
ter-perature, arterial biood pressure, pH, and ratio 
of arte7z] oxygen ten:1on ro FiO; persistent pul- 
mcnarr rypertension erc haemorrhagic pulmonary 
oezema; periventricular haemorrhage, leucomala- 
cia. anj dosthaemorrhapic nydrocephalus; seizures 
an2 hypecalcaema, hvoerriirubinaemia; n2crotis- 
ing enterocolitis, rena. fulare; and retinopathy of 
prematurity 

at the two year ass2s¢ment no sıgrificant differ- 
ences m centiles of heizat and head «ircumierence 
were fornd, but weight centiles rerrained signifi- 
caatly lower in the pre-eclampsia grcup (Table 3) 
The m2an psychomotcr developmentz] indez on the 
Bayley scales of infant cevelopment was simular ın 


th= two groups. Survivors in the pre-edampsia 


group. kowever, had € sgnrficantl, lower mean 
mental developmenta. index. Furthermcre, six 
(22%) of 27 survivors ct tars group compared with 


Table 3. Comparison of outcome in survivors. Data 
expressed as mean (SD) and number (per cent) 


Pre-eclanpsia Control 
group group 
{n = 27) (n = 26) 
Growth centies 
Mean (SD) weight 16 (19) 28 (30)* 
Mean (SD) height 17 (20) 27 (27) 
Mean (SD) head circumference 42 (21) 46 (31) 
Bayley scores 
Mean (SD) mental developmental index 94 (25) 106 (21)° 
Mean (SD) psychomotor developmental 
index 89 (22) 93 (15) 
No (%) of survivors with one or more 
impairments 6 (22) 1 (4)" 
Type of impairment 
No (%) with cerebral palsy 4 (15) 1 (4) 
No (%) with developmental delay 3 (11) 1 (4) 
No (%) with blindness 1 (4) 0 (0) 


No (%) with sensorineural deafness 1 (4) 1 (4) 


*p<0 05 


one (4%) of 26 survivors in the control group had 
one or more impairments (p<0-05). The incidence 
of specific impairments, however, was not signifi- 
cantly different between the groups Of the six 
impaired survivors in the pre-eclampsia group, four 
had hemiplegia secondary to neonatal intraventricu- 
lar haemorrhage or intracerebral haemorrhage or 
both, one had severe developmental delay due to 
periventricular haemorrhage ın utero, and one had 
spastic diplegia and sensorineural deafness associ- 
ated with normal findings on cerebral ultrasonogra- 
phy. Four of these six impaired survivors were small 
for gestational age at birth. The single impaired 
survivor in the control group was not small for 
gestational age at birth but had spastic quadriplegia 
and severe developmental delay due to meningitis. 
At two years the growth of the survivors who had 
impairment was no different from that of those who 
were neurodevelopmentally normal 


Discussion 


Three case control studies have previously been 
reported, each concerning 22 to 29 infants born to 
mothers with severe pre-eclampsia.'~? Two of these 
studies were carried out ın groups with a mean 
gestation of 32 weeks! ° compared with a mean of 29 
weeks for the 35 infants in our study The remaiming 
study reported on 29 infants with a mean gestation 
of 28 weeks,’ but because pregnancies complicated 
by severe pre-eclampsia were treated conservatively 
the neonatal survival rate was only 28% (eight 
survivors) compared with the two year survival rate 
of 77% in the present study. Severe early pre- 
eclampsia 1s usually associated with progressive 
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deterioration in both mother and baby. When it ts 
managed conservatively the unfavourable intra- 
uterine conditions cause all the stillbirths and most 
of the neonatal deaths.‘ 

The incidence of small for gestational age infants 
reported in mothers with severe pre-eclampsia has 
ranged from 20% to 80%.'* Cumulative data from 
these studies showed that 226 (28%) of 817 infants 
reported on were small for gestational age. This 
compares with 15 (43%) of 35 infants ın the present 
study. 

The aetiology of pre-eclampsia is unknown. 
Abnormalities noted in the mothers in this study 
showed clinically that the disease affects several 
systems. Severe vasoconstriction probably leads to 
ischaemic changes in various organs, endothelial 
damage, and deposition of platelets and fibrin 
thrombi. This vasoconstriction may result from the 
presence of a circulating vasoconstricting substance 
or the absence of a normally present vasodilator.® ? 
Because this effect on vascular tone is found ın fetal 
plasma at birth? the incidence of patent ductus 
arteriosus ın the pre-eclampsia group may be related 
to the maternal disease. Neonatal thrombocy- 
topenia and leucopenia have been reported in 
pre-eclampsia.” ! A highly significant correlation 
between maternal and neonatal platelet counts 
strongly supports a common pathological process ° 
Neonatal hypotonia, feed intolerance, and delayed 
passage of meconium have also been reported in 
infants of mothers with severe pre-eclampsia.” 
These problems were thought to be associated 
with treatment of the mother with magnesium 
sulphate,'? 1? which was used in 40% of our mothers 
with pre-eclampsia. Furthermore, the mothers of 
five of the nine hypotonic infants were treated with 
intravenous diazepam just before delivery The 
increased incidence of hypotension in the pre- 
eclampsia group may well reflect the variety of 
antihypertensive drugs given to the mothers.'4 

The severity of uteroplacental insufficiency affect- 
ing the fetus in severe maternal pre-eclampsia was 
reflected ın the rate of intrauterine growth retarda- 
tion (43%) and the high packed cell volume at birth 
in our study Two previous studies reported signifi- 
cantly lower Apgar scores at one and five minutes 
in infants born to mothers with pre-eclampsia 
compared with control infants, and this was attri- 
buted to severe uteroplacental insufficiency.? ’ No 
difference in Apgar scores was found in the present 
study, in which the caesarean rate was 91% (32/35) 
in mothers with severe pre-eclampsia. The artertal 
pH on admission was also similar in the pre- 
eclampsia and control groups, suggesting that timely 
delivery of the compromised fetuses could have 
prevented the development of severe birth asphyxia. 


The present study showed that VLBW infants 
born to mothers with severe pre-eclampsia of early 
onset had a significantly higher incidence of hyaline 
membrane disease than the control infants. They 
also had a significantly higher incidence of associ- 
ated cardiorespiratory disorders, such as patent 
ductus arteriosus and pulmonary air leak, and 
significantly higher requirements for and a longer 
duration of treatment with oxygen and mechanical 
ventilation. One previous study reported an 1denti- 
cal incidence of severe respiratory disease,> and 
another reported a higher incidence of hyaline 
membrane disease’ in the pre-eclampsia group 
compared with the control group, though the 
difference did not reach significance. It has also 
been reported that the incidence of hyaline mem- 
brane disease, including both mild and severe forms, 
was significantly lower in preterm infants born after 
pregnancies complicated by pre-eclampsia com- 
pared with those born after uncomplicated preg- 
nancies.” The incidence of severe disease in that 
study, however, which used a similar definition of 
hyaline membrane disease to that in our study, did 
not differ significantly between the two groups: the 
incidence of severe disease was higher ın the pre- 
eclampsia group after caesarean section compared 
with the uncomplicated group. One difference 
between that study’ and the present one was in the 
incidence of caesarean section in the pre-eclampsia 
group (33% compared with 91% in the present 
study); most sections were performed before the 
onset of labour. It has been shown that, compared 
with preterm infants born vaginally, those born by 
caesarean section, particularly before the onset of 
labour, have a much greater nsk of severe hyzline 
membrane disease '® That labour has a beneficial 
effect on neonatal lung function 1s beyond doubt." 
It seems to have a central role both in initiating the 
absorption of fetal lung liquid and in promoting 
surfactant secretion, though how these effects are 
mediated remains uncertain. A recent study showed 
that preterm infants born by caesarean section to 
mothers with pre-eclampsia of early onset had a 
higher, though not significantly different, incidence 
of hyaline membrane disease than control infants, 
and no evidence was found of a raised fetal serum 
cortisol concentration, which had been implicated in 
the induction of fetal pulmonary maturation im 
pregnancies complicated by pre-eclampsia '* 

The fetal growth rate of infants born after 
pregnancies complicated by severe pre-eclampsia 
was affected by adverse maternal and placental 
factors. Once released from the intrauterine en- 
vironment, infants whose growth deviates from the 
norm at birth show a strong tendency to revert 
towards the mean.'” By 2 years of age growth in 


716 Szyronowicz and 7 


heigh: and tead circumference was normal but 
weizit was not in the pre-eclampsia group. We 
previously reported that the early growth rate in 
extremely p-eterm infant: small for gestetional age 
was igh2r than that ç tkcse who were the 
apprcpriace weight for ges-eticn,” and cthers Mave 
shown that growth catca2:. up by the age of 3 
years 2! 

N aternal hypertension -£ associated with a signifi- 
cant develzpmental delaz ir gross motor, fine 
moD, erd visual meter functions in early 
chikdhood.** Epidemiolcgr:al studies have also 
shown tha: the incidences of pre-eclampsia and 
intrauterine growth retescatson are sxnificently 
incr2ased ia children with cerebral palsy compared 
witk the normal population.” Although our case 
corm! sxdy did not shcw a differerce in the 
psyctomctecr developmestal ndex cr imidence of 
specicric imzairments between the two groups, the 
mez.tal developmental indez was significantly lower 
and nore children had ome dr more impzirments ın 
the pre-eclempsia group. rou: of the six impeired 
survi7ors ia this group hec teonatal perwentricular 
hae-rorrhazes to explain their impairmects, bu: the 
origin of tne impairmea: in the remaining two 
SUIVI7OrS Was antepartum ~~ 

The tinag of deliver? m aomen who develop 
severe pr2-eclampsia durng the second rimester is 
difficult. Tae potential seneatt of incrzased fetal 
maturity from delaying delivery must be balanced 
agairst the msk of fetal 1ydo0xia and sudden ntra- 
uterine dezth or severe ssowth restriction, which 
includes re-ardation of azad growth.’ >rogressive 
detenora:imn in maternal wellbeing may also expose 
the mother to severe morbidity or even death. As a 
resul: the obstetrician is af en <orced to deliver the 
infert deste fetal imm<cturity. Our odservahons 
inc-cate -ket VLBW infaas born to mothers with 
severe pre-eclampsia lave significantly more 
necmatal morbidity than those of a simular gesta- 
tione] age torn to norxcte sive motiers. `t 1S, 
the-efore, important to antripate and manage -hese 
necmatal proslems approzrately, as they compound 
those of ve-y preterm bith, for which these infants 
are alreach at msk. 
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Epidemiology of facial clefts 


J WOMERSLEY AND D H STONE 


Greater Glasgow Health Board, and University of Glasgow, Social Paediatric and Obstetric Research Unut, 
Glasgow, Scotland 


SUMMARY Data from the Glasgow Register of Congenital Malformations were used to 
investigate the epidemiology of congenital facial clefts over the period 1974-85. Facial clefts were 
registered in 247 infants representing a prevalence of 1-56 per 1000 total births. Cleft palate was 
more common than cleft lip, with cleft lip and palate occupying an intermediate position. More 
than half of the infants with facial clefts had associated defects. Males predominated for cleft lip; 
females for cleft palate. Cleft lip (alone) was more common in babies born to women aged 35 
years and over. Sudden declines in registered prevalence were observed in 1978 and 1985. Clefts 
were more common in socioeconomically deprived areas of the city. 

In comparison with data from elsewhere, Glasgow seems to have a low rate of cleft lip, a high 
rate of cleft palate, and a high rate of associated defects. Many of the findings of cleft palate in 
Glasgow could be explained by the interaction of an unidentified environmental teratogen with a 


susceptible population. 


In the contmued absence of an understanding of 
their aetiology, the epidemiological investigation 
and monitoring of facial clefts remain important 
both from a research and public health point of 
view. A recent report from European Registration 
of Congenital Anomalies and Twins (EUROCAT) 
suggests that Glasgow has experienced a higher 
prevalence of cleft palate than any of the other 
participating centres over the period 1980-83.' The 
purpose of the present study was to attempt to 
identify possible reasons for this by means of a more 
detailed investigation of the descriptive epidemi- 
ology of facial clefting in Glasgow. 


Methods 


All congenital anomalies either identified in a child 
born (alive or stillborn) to a Glasgow resident or 
diagnosed in a therapeutically terminated pregnancy 
of a Glasgow resident, are notified to the Glasgow 
Register of Congenital Malformations of the 
Greater Glasgow Health Board Multiple sources of 
ascertainment are used, including paediatne dis- 
charge letters, hospital (including dental hospital) 
records, health visitors, perinatal conferences, and 
death registrations There ıs no formal time limit to 
the period after birth within which notifications are 
accepted. 

Data on facial clefts were abstracted from the 
Register for the birth years 1974-85. Information 


was obtained on the category of facial cleft, any 
associated defects or syndromes, birthweight, sex, 
maternal age and postcode sector of maternal 
residence. The classic epidemiological triad of per- 
son, time, and place was analysed for each cése. 


Results 


Personal characteristics of infants and mothers. 
Over the 12 years 1974-85 there were 158 668 births 
in the Greater Glasgow Health Board area. Facial 
clefts were registered in 247 infants (including seven 
terminations of pregnancy), representing a preva- 
lence of 1-56 per 1000 total births. Of these, more 
than half (138) were associated with other mal- 
formations Cleft palate (alone) occurred almost 
twice as often as cleft lip (alone), with cleft lip and 
palate occupying an intermediate position (Table 1) 
The prevalence of other associated defects varied 
according to the category of facial cleft: almost two 
thirds of children with cleft palate had other defects, 
compared with less than one third of children with 
cleft lip. Children with cleft lip and palate again 
occupied an intermediate position, being fairly 
evenly divided between those who did and did not 
have other defects. Table 2 shows that the most 
common association was with the Pierre-Robin 
sequence in 38 children, all but one of whom had 
cleft palate. The severity of the associated defects is 
shown by the fact that only 57% of the infants with 
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Table 1 Infan-s with facial clet 10&fied to the Glasgow 
Register 1974-~{85 (total bu ths = 158 668) 
Category 2f “azal Tocat clefts Total 
fecial clef. „etts ræcriaea wrth facial 

» "one ster d=fects clefts 

sc  Rate/1000 No Fete/i000 No — Rate/i000 
Clef inp a O15 © CE 33 02i 
Clef: lp znd 

pelate 41 026 eA. C38 & 054 

Clef: palace 4 028 ES {l4 129 O81 
AH categories -23 069 Se CE7 247 156 


Table 2. Conzenital malfoimctcns associated 
with facial cft 


Associuesd malfarmatons Mo % 

Prerre-Reom sequence “8 (28} 
Musculos ele’ al detects Z5 (18) 
Neural tube Je ect. ZI (15) 
Chromosemal Cefect: 4 (10) 
Carciovasculer kfc s “0 (7) 
Others (Aicludieg ~yndromes) z0 (22) 
Total 8 (100) 


Table 3 Sez rzto of registered zvsez of facial clefts, 
1974-1985 


Category of let Ao Ser (MIF) 
A- F ratio 
Cici lip ontr 13 6 31 
Ciech lip and pias only kS) 7 49] 
Cleft palate omy 17 27 116 
Cleft hip with cther defects z 2 351 
Clett palate ih «ther detects 33 a 116 
Cleft hp and plax with other defecss 25 18 141 


them were aWve at aged | sear, compared with 84% 
of thcse witn facial cleft: lone. 

There was a pronounced mae predominance for 
cleft |p amd for cleft lip and palate, but a female 
predonineme for cleft pa ete (Table 3) 

The prevzlence of low birthweight (less than 
2500 £) 12 in“ants with facal clefts was 13%, almost 
double the fizure (7%) for al. Glasgow births during 
the period 1975-84 (Fo-b:s JF, personal com- 
munication}. and was panin arly high (26%) in 
infants wizk both cleft l and cleft palate. 

The only essociation with maternal age was found 
in baties Bo-n to women a2sd 35 years and over in 
wnorr the prevalence of oxh cleft lip (alone) and 
cleft palate talone) seemed -c >e higher than ın the 
younger az2 groups. The crference was, however, 
significant (at the 5% lev=) only for cleft lip. 


Time trends. During the period studied there were 
two sharp dips in prevalence. The first, in 1978, was 
entirely confined to cleft palate (with or without 
cleft lit}, while the second, in 1985, concerned all 
three categories (Table 4). The decline in 1978 is 
likely to have been real as the number of infants 
attendiag the Glasgow Dental Hospital with facial 
clefts vas also unusually low at that time. (1985 
dental daza were not yet available at the time of 
writing . There was one other notable trend: the 
incidence of clefts associated with other malforma- 
tions rose over the study period, particularly after 
1979, whrle the prevalence of clefts unassoctated 
with other malformations declined (Table 5). 


Table 4 Annual prevalence (per 1000 total births) of facial 
clefts (vath or without associated malformations) in 
Glasgow, » 974-1985" 


Year Cefr lip Cleft ip Cleft palate All clefts 
memm _ and palate oo 
ro Rate e NO Rate No Rate 

No Rate 

1974 = 05 10 07 10 07 27 18 

1975 5 02 8 06 ll 08 22 15 

1976 a 01 10 08 10 08 21 16 

1977 3 01 8 06 10 08 19 15 

1978 2 G2 3 02 4 03 9 07 

1979 2 02 5 04 10 08 17 13 

1980 3 04 4 03 15 il 24 18 

198i 2 02 9 07 13 10 24 18 

1982 2 02 6 05 19 15 27 21 

1983 3 62 9 07 9 07 Zi 17 

1984 4 03 10 08 13 10 27 21 

1985* l 01 3 03 5 05 9 09 

Total 3 02 85 05 129 08 247 16 





“Figures ior 1985 are provimonal 


Table £ Annual prevalence (per 1000 total births) of facial 
clefts (wttrout associated malformations) in Glasgow, 
1974-2" 


Year = Tepe lp Cleft lip Cleft palate All clefts 
—-—_—--——— and palate oe 
“lo Rate —_--——- No Rate No Rate 
No Rate 
1974 6 04 8 05 6 04 20 13 
1975 2 OL 3 02 6 04 1} 08 
1976 l 01 7 05 5 04 13 id 
1977 l 0l 7 06 5 04 13 10 
1978 l 0t 2 02 2 02 5 04 
1979 1 01 0 0 0 0 1 01 
1980 4 03 I 01 4 03 9 07 
1981 l Of 2 Gi 3 03 ő 95 
1982 1 01 3 02 6 05 10 08 
1983 2 02 | O01 2 02 5 04 
1984 3 02 5 03 3 02 ii 08 
1985* I 01 2 02 2 02 5 04 
Total 24 g2 4i 03 44 03 1909 07 


*Figureg for 1985 are provisional 


Analysis of month of birth indicated a low 
incidence of facial clefts in November. This pattern 
seemed to have been confined to cleft palate 
(alone), though significance was not reached. No 
seasonal trend was observed either for cleft lip or for 
cleft lip and palate. 


Place of maternal residence. Table 6 shows the 
variation of the prevalence of facial clefts within 
Greater Glasgow subdivided into eight categories of 
postcode sectors classified and ranked according to 
housing and social characteristics. The categories 
were derived by means of a cluster analysis of 
variables obtained from the 1981 census. The 
highest rates were observed in area types 7 and 8 
(local authority housing with young families, high 
unemployment, and a preponderance of unskilled 
workers). The lowest rates were found in area type 1 
(professional and non-manual workers in large 
owner occupied housing with two or more cars) and 
type 3 (mainly non-manual and professional workers 
in older but good quality housing) Most of this 


Table 6 Prevalence (per 1000 total births) of facial clefts 
(with or without associated malformations) in eight types 
of area within Glasgow, 1974-1985 


Housingisocal Cleft hip wuh or Cleft All 
type area without cleft palate palate cefn 
No Rate No Raie No Rate 

l 12 07 5 03 17 10 
2 12 07 15 09 27 16 
3 6 04 8 06 l4 10 
4 12 07 10 06 22 13 
5 25 08 23 08 48 16 
6 9 08 10 09 19 18 
7 18 a9 28 14 56 22 
8 24 89 38 li 54 20 
Total 118 08 129 08 247 16 





Table 7 Prevalence (per 1000 total births) of facial 
clefts (without associated malformations) in eight types 
of area within Glasgow, 1974-85 


Housingisocial = Cleft hip wth or Cieft All 
type area wuhout clefi palate palate clefts 
No Rate No Rate No Rate 

l 5 03 l 01 6 04 
2 6 04 4 02 10) 06 
3 3 02 0) 0 3 02 
4 9 06 2 01 11 07 
5 14 05 6 02 20 07 
6 3 03 5 5 8 08 
7 16 95 [i 95 2: i8 
g 15 06 iS O45 30 ii 
Total 65 04 44 03 109 07 
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gradient is accounted for by cleft palate: cleft lip 
(with or without palate) varied less A similar 
pattern was found when the analysis was repeated 
for clefts unassociated with other malformations 
(Table 7). 


Discussion 


A recent prospective epidemiological study of facial 
clefting was reported from Liverpool,” a city which 
is, in many ways, comparable with Glasgow. Both 
cities have operated registers of congenital anom- 
alies for several years and both are participants in 
the multicentre EUROCAT project. The Glasgow 
Register enjoys the advantage of having been 
subjected to a systematic evaluation of the accuracy 
and completeness of its data for the earlier years 
(1972-77) of its operation. At that time the Register 
successfully ascertained about two thirds of all 
known infants with oral clefts (Stone DH, Evalua- 
tion of A Register (Report for Mastership, Faculty 
of Community Medicine Part 2), 1979) 

The overal] prevalence of facial clefts is similar in 
the two cities and 1s compatable with the results of 
other studies. The distribution of the types of 
defects within the total prevalence, however, varies 
In Glasgow more than half of the defects are cleft 
palate and slightly less than half are cleft lip (with or 
without cleft palate) In Liverpool only about a third 
of the defects are cleft palate, most being cleft lip 
(with or without cleft palate). The Liverpool pattern 
is closer to that reported from other studies in which 
a predominance of cleft lip (with or without cleft 
palate) is the norm, suggesting that the Glasgow 
figure for the prevalence of cleft lip may be an 
underestimate. 

Glasgow is also atypical in another way. The 
majority of children with facial clefts had associated 
defects, most of which were serious in terms of the 
lesions themselves and the survival of the affected 
infants. Liverpool reported that only 16% of the 
children with facial clefts were associated with ‘more 
than one other major anomaly,’ and while it 1s 
possible that the Liverpool rate of associated defects 
would have been much higher had children with 
only one associated defect been included, the 
Glasgow figure does seem to be unusually high.! + 

In both Glasgow and Liverpool there was an 
excess of males with cleft lip (with or without cleft 
palate), but this was not the case for cleft palate, 
which showed either a female predominance (Glas- 
gow) or no predominance (Liverpool), confirming 
the general trend observed elsewhere.” * The higher 
prevalence in babies born to older mothers observed 
in Glasgow has also been described elsewhere ° 4 
Seasonality has been inconsistently reported, and 
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there s itike in common > etween Glasgow and 
Lrve-p30l ix this respect except for an apparent 
abseace of any seasonal trem in prevalence of cleft 
lip. 

A real decline in the preva ence of facial clefts 
tock pace ir Glasgow in 1373, Dut not in Liverpool, 
where if acything, an increase in prevalence oc- 
curred at that time Ther2acte:. the predominance 
of dets asscciated with cther malformations in 
Glasgow may have been cae tc -mpreved ascertain- 
ment -n the wake of the Smclings of the evaluation 
exerce wbrh was reported in 1979. Alternatively, 
bot= te dafferzing secular ~rends in the two cities and 
the =Eangainz relative inckhence of clefts associated 
and umass>=>ated with other defects in Glasgow may 
refled sone unidentified 21virosnmental teratogen 
thaz vas wexing and wania at different times in the 
two ibcat.cns. 

Taz possioility of an as: cation with epilepsy and 
anticcnvulsent treatment cannot be excluded as 
neither stucy collected sicci2at data on the sub- 
jec:, but only 3% of the liverpool cases were 
asscceated vith a maternal history of epilepsy, which 
cou.c thereicre explain omy a small proportion of 
the preveleace. 

SoHal dass distribution was aot reported by either 
study brt the Glasgow tiidmg of an association 
betv=en cieft palate anid areas of socioeconomic 
deprr-ation suggests either chet a teratogenic factor 
mav >e vore prevalent r such areas, or that a 


deprived environment enhances the susceptibility of 
the pcpulation to a specific teratogen. An interac- 
tion between low socioeconomic status or a poor 
envircnment with such a teratogen could explain 
Glasgow's high prevalence of cleft palate, as well as 
the vanable seasonal, secular, and geographical 
patterns of reported prevalence. The nature of the 
specie teratogen remains a matter of speculation, 
but det, infection, and drugs are all worthy of 
conticued scrutiny. 


We thenk Dr Frances Hamilton and Mr T Sinclair for their 
invaluazle help without which this work could not have been 
performed 

Glasgow ts one of the Brush participating Centres in the 
EUROZAT project i 
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Cardiorespiratory patterns in siblings of babies with 
sudden infant death syndrome 
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SUMMARY Clinical data and 24 hour tape recordings of electrocardiogram (ECG) and 
abdominal breathing movements were collected from 301 infants who had had a sibling who had 
suffered the sudden infant death syndrome (SIDS). Of these, 261 were referred cases, and 40 
were recorded prospectively as part of a population based study; none of the 301 subsequently 
died. Fifty five of the referred siblings who had been born at full term (237 week gestation) were 
randomly selected for a detailed analysis of heart rate and breathing patterns, as were all siblings 
born at full term from the prospective study (16 with a previous sibling in whom SIDS had 
occurred and seven with a sibling born at full term and in whom SIDS had subsequently 
occurred). The control group consisted of 197 recordings on 170 infants born at full term and 
matched by postnatal age. 

The mothers of the siblings smoked and consumed alcohol more often during pregnancy than 
the mothers of control babies. The siblings had lower Apgar scores and were more often breast 


fed than controls. 


There were no significant differences in the number of apnoeic pauses in the quantities of 
periodic breathing or in the heart and respiratory rates during regular breathing between the 


siblings and the controls. 


In seeking to understand the pathophysiology of 
SIDS the subsequent sibhngs of cases of SIDS 
provide an easily accessible group for study A 
recent population based epidemiological study, 
however, has shown that their individual risk is low 
and it seems unlikely that the investigation of small 
numbers of infants who have lost a sibling to SIDS 
will provide helpful information.' Papers have been 
published describing higher respiratory rates in 
subsequent siblings than in controls,” while others 
have failed to reproduce these findings.*> Some of 
the reports we studied described more short apnoeic 
pauses in subsequent siblings;°? others reported 
fewer in this group ? Although Kelly et al'® reported 
more examples of periodic breathing in siblings, this 
was not confirmed by Flores-Guevara et al.’ 

In an attempt to resolve these conflicting findings 
we analysed heart rate and breathing patterns on 24 
hour tape recordings of ECG and abdominal 
breathing movements on 78 siblings of cases of SIDS 
who had been born at full term (237 weeks’ 
gestation), and 170 age matched controls who had 


also been born at full term. We also include a 
comparison of prenatal and early postnatal clinical 
data between these 78 siblings and their 170 con- 
trols. 


Patients 


Controls. A total of 197 24-hour tape recordings of 
ECG and abdominal wall movements were per- 
formed on 170 control infants. These infants were 
born at one of four hospitals, were born at full term 
(237 weeks’ gestation), and were chosen to cover 
the same age range as the siblings A proportion was 
from a previously reported sequential control 
group;'! a second group was randomly selected from 
surviving infants being studied as part of a prospec- 
tive investigation into SIDS;’* and a small group of 
older infants was chosen randomly from a lozal 
health visitors’ clinic in Doncaster. 

Prenatal and early postnatal clinical data were 
compiled from hospital notes and questionnaires 
given to parents at the tıme of the recordings. Four 
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of tke 1°C controls were fron twin p-egnancies. 
Socie class was assessed acccrding to tae employ- 
ment of ta2 major wage 2a:nerin the family '3 The 
socia_class of the control 2-oup (but not the siblings) 
was compared with nation. statistics from the 1981 
census tc check that they were rerres2ntative.'* 


Sibli-gs cf cases of SIDS: A total of 301 sdlings were 
studed, a.l of whom were followed ud from the 
Englend and Wales centra death register based at 
the Office of Population Censuses, ard Surveys. 

TF2 subgroup undergoing compariscn with the 
contol g-oup consisted cf78 cases chosen from two 
sources. Fifty five cases sere referred for clinical 
assessmeaz (45 by consulaat paediatricians, four by 
famiy p-ectitioners, and wx 3y parems), and 23 
were par: of a prospective rorciation based study of 
SIDE." The 55 referred cases were randomly 
selec-ed Tom the subgrcur born at full term of the 
261 zase: referred to th= 3rompton Hospital over 
four yeas. The remaining 23 comprised the cases 
borr at full term from t2 pcpulaticn tased study: 


there were 17 babies torn preterm who were not 
studied.!* This group of 23 was subdivided into 16 
with a previous sibling who had had SIDS and seven 
in whom follow up of the family showed the sudden 
unexplained death of a subsequent sibling. 

Five infants were twins of an infant who had had 
SIDS: the remainder were single births Six of the 
referrzd cases and one of the population based 
group had more than one previous sibling who had 
died <3 a result of SIDS; one of the referred cases 
had kad three previous siblings die of SIDS. 

Of he 78 cases of SIDS whose siblings we studied 
physiologically, 61 deaths were vernfied as SIDS by 
necropsy reports from coroners or pathologists. In 
17 cases summaries from the hospitals referring the 
siblinzs stated that SIDS was the cause of death, but 
it was not possible to obtain copies of necropsy 
reporss. 

The physiological data comprised 89 recordings’ 
59 on the 55 referred cases, 21 on the 16 population 
based group in which a previous sibling had died; 
and rine on the seven population based group in 
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which a future sibling died. Clinical data comparable 
with those for the control group were collected on 
the 78 cases. 


Methods 


All recordings ın cases and controls contained more 
than 18 hours of adequate breathing movement and 
heart rate signals. Full details of the recording and 
analysis procedures used in the study have been 
reported previously.!! In summary, a 24 hour tape 
recording of ECG and abdominal wall movements, 
the latter from a pressure capsule transducer, was 
performed on each sibling and each control. 

Recordings on the siblings were performed either 
in the hospital ward or, in most cases, at home; the 
recorder was sent home with the infant and returned 
24 hours later. Only 3% of controls underwent 
recordings in hospital. 


90 
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Each recording was printed on to chart paper, 
as described in our previous report,'! and then 
measured and analysed blind by three technicians. 
The variables measured are listed below 

The number of apnoeic pauses 23-6 seconds ın 
duration per recording were counted and catezor- 
ised according to their duration—that 1s, =3-6-6-0 
seconds and >6-0-12:0 seconds, and the duration of 
the overall longest pause per recording was also 
measured Periodic breathing and periodic apnoea 
were defined as reported earlier,'! and the total 
duration of each and the longest single episode of 
periodic breathing were measured for each record- 
ing. Regular breathing was also defined as reported 
earlier!! but a more stringent definition was adopted 
for this measurement. Both heart and respiratory 
rates were measured over periods of one minute 
during each episode of regular breathing, avoiding 
pauses and sighs, and an average taken for the 
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Fig.2 Mean respuatory rate during tegula: breathing for each recording plotted against age at time of recording For 
controls, 25th, 59th, and 75th group centile values are plotted at median age of each group Values for apnoeic pauses on 
each individual recording for each sibling are plotted at age of that recording @=siblings refered for investigation, 

A =population based cases recorded after previous stbling had died of SIDS; @=population based cases reco: ded before 


future sibling had SIDS. 
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whole recording Where adsropnate, measurements 
were adyus-ed to accoun for artefact and varying 
lengths ot recording, to = nominal 22 hours (the 
averaze). 


Comparison of clinical deta on sitlings and- 


contrzls wes by Student’s - zest. Fisher’s exact test, 
or the x? test, as approv-Bte. 

Compa-isoa of physiologrca’ data on sblings and 
controls wes by the Van-Ecterer. modifiec Wilcoxon 
rank sum test for stratified ceta." l 

The foLe-ving 15 clinicel var.ebles were compared 
between cases and contrals: foz each moter her age 
at the: time of the birth, tre :ocial class of her family, 
her snokinz and alcohol ccnsumption during preg- 
nanc., any serious medica problems or complica- 
tions of the pregnancy, an7 medication teken during 
pregzancy and the mod= cf delivery of her infant; 
and #or eac infant the Apgar scores at me and five 
mines, s=x, gestationa. aze and bith weight, the 
recertior of resuscitaticn at birth, and mode of 
feed-1g at the time of zecording. 
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Results 


A conmaparison of clinical variables showed that the 
mothers of siblings smoked and consumed alcohol 
more often during pregnancy (p<0-01 and p<0-05, 
respectively). The mothers of siblings more often 
had a history of serious medical problems (p<0-05) 
but ook less medication during pregnancy 
(p<0-35). Compared with controls there was no 
difference in birth weights or Apgar scores at one 
minut, but more of the sibling cases were breast fed 
(p<0-D1). At five minutes the Apgar scores were 
lowerin siblings (p<0-05). A comparison of occupa- 
tional ongins of the siblings with controls and those 
of coatrols with the general population showed no 
significant differences. 

Wken measurements of apnoeic pauses, periodic 
breatiing, regular breathing, and heart and respira- 
tory rates during regular breathing were compared 
between siblings and controls, siblings tended to 
have more short apnoeic pauses and higher respira- 
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Fig.3 Total duration of prricdic apnoea perrecording on a logaritkinc scale ıs plotted against age at time of recording 
For zontro:, 25th, 50th, and Dik group cent values are plotted at rzedian age of each group. Values for apnoeic pauses 
on ezch ud vidual recording Por each sibing cre plotted at age of tha. recording. @=siblings referred for investigation, 

å =popilazon based casest2vcrded after pretous sibling had died cf SIDS; M=population based cases recorded before 


ficnee sitleg had SIDS' 
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Fig.4 Mean heart rate during regular breathing for each tape recording plotted against age at tune of recording. For 
controls, 25th, 50th, and 75th group centile values are piotted at median age of each group Values for heart rate on 

each individual recording for each sibling are plotted at age of that recording @=siblings referred for investigation; 

A =population based cases recorded after previous sibling had died of SIDS, @=populanon based cases recorded before 


future sibling had SIDS 


tory rates than controls (Figs 1 and 2). These 
apparent differences were not, however, significant 
(p>0-05), nor were the levels of periodic breathing 
or quantities of regular breathing, or heart rates 
during regular breathing, significantly different be- 
tween siblings and controls (p>0-05) (Figs. 3 and 4). 


Discussion 


This study has failed to show any group differences 
between siblings of cases of SIDS and controls in the 
quantities of periodic or regular breathing and 
measurements of apnoeic pauses or heart and 
respiratory rates during regular breathing. 

Our findings concerning respiratory rates comple- 
ment those of Curzi-Dascalova et al,4 who found no 
significant group differences and showed a wide 
variability in values. 


Although we have been unable to confirm the 
results of Hoppenbrouwers et al’ and Carse et al,’ 
who found higher respiratory rates in siblings, aur 
results do not contradict theirs and, particularly at 
the younger ages, our siblings showed a tendency in 
this direction. We did not, however, find any 
evidence to support the conclusions of Harper et 
al'® '7 that the heart rate is increased in siblings. We 
consider that the most likely explanation for this 
discrepancy lies in the wide variability ın heart rates 
in normal infants. A second possibility is that the 
regular breathing state may not be concordant with 
quiet sleep. 

Kelly et al” reported increased levels of periodic 
breathing and, ın active sleep, increased numbers of 
apnoeic pauses® in subsequent siblings of cases of 
SIDS. Flores-Guevara et al’ found no differences in 
periodic breathing and Hoppenbrouwers et af 
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repor-ed reduced numbers o? apnceic pauses mm 
indeterminate sleep in sithrgs We coulc not show 
any sgnificant group diffe-ences in these variables 
although, in the recordin2zs made soon efter birth, 
the siblings seemed to Teve had sligktly larger 
numters o? short apnoe:c paises. 

One group of interest o- our stucy was that of 
infan:s from the prospeccwe study whose subse- 
quen: siblings had SIDS At the time of their 
recordings the parents were unaware that their 
infan:’s future sibling was at increas:d risk of 
subsequent SIDS. Althcugh this particular group 
was relatively small, no ditfrerce ın the physiologi- 
cal variables was identifed between the latter and 
those cases where a previous sibling kad died of 
SIDS. 

Smoking and alcohol intake Curing pregnancy and 
serious maternal medica oroblems were more pre- 
valent ın siblings of SICS babies than n controls. 
Som: of these vanables have 32en previously noted 
to be overrepresented in m»tkers of infants who had 
SIDS. 

In conclusion, the anayses +e have performed on 
heart rate and breathing a ovement pat-erns in this 
group of siblings of cases cf SIDS fzjlec to identify 
measurements which dist-rguish them fom normal 
infamts Perhaps this 1s rct surorising in. view of the 
smal magnitude of increased rsk of SIDS in this 
grocp of infants! and the fa:lure of ths particular 
xinc of analysis to pretc SIDS in a prospective 
Dopalation based study. 


We are grateful to the Founda on for the Study sf Infant Deata 
{FSID), Hetlthdyne. Smith’s Chanty Dr Southal was supported 
by me Britob Heart Foundamoo. the Wanrg Scholarship, 
HeaLhdyne, the National SICS Peundation, NclEor, the Joseph 
Levy Foundation, Valene Stebtens was funced by FSID and the 
Nuffcld Founcation We thark ?aubie Mils, Jeckte Kelly, and 
Wendy Yates who made the orimury measurmments on the 
phys-ological data, and Katy sewtom who tyoed zhe manuscript 
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Short reports 


Duration of antibiotic courses for neonates 


D ISAACS, A R WILKINSON, AND E R MOXON 
Department of Paediatrics, University of Oxford, John Radcliffe Hospital, Oxford 


SUMMARY A survey of the use of antibiotics in a 
neonatal unit for two years showed a considerable 
reduction in the mean duration of courses pre- 
scribed without any appreciable change in mor- 
bidity. 


Because of their relative immunodeficiency neon- 
ates are highly susceptible to bacterial infection. 
Signs of sepsis are often non-specific. Thus there 
must be a low threshold for prescribing antibiotics. 
Courses of longer than 72 hours have been associ- 
ated with increasing colonisation by potentially 
pathogenic Gram negative bactena ! It is customary 
to complete a course of antibiotics lasting several 
days to minimise the risk of emergence of resistant 
organisms. Recent evidence however, suggests, that 
the opposite is true’ resistant organisms are more 
likely to be selected the longer antibiotics are 
continued.” It would be rational, therefore, to stop 
antibiotics after 48 to 72 hours if no organisms are 
grown on culture. 


Methods 


On 1 May 1984 we began a prospective survey of all 
antibiotics prescribed to babies with systemic sepsis 
in the neonatal unit at this hospital. When sepsis was 
suspected, a surface swab and samples of blood, 
urine, and cerebrospinal fluid were sent for culture 
An x-ray of the chest was taken and antibiotics were 
started. Results of cultures were reviewed after 
48-72 hours and if no organisms were grown, and 
the x-ray did not suggest pneumonia, antibiotics 
were stopped. Pneumonia was treated with antibio- 
tics for five to seven days, septicaemia for at least 
seven days and definite necrotising enterocolitis for 
10 days. Necropsy, including histological examina- 
tion of meninges and lungs, was performed on over 
90% of the babies who died. Blood was then taken 
for culture if it had not been taken previously 
We present the results of the first two years of the 
survey. Statistical analysis was by Student's ¢ test, 


the data on the number of days’ treatment having 
been converted to achieve a normal distribution, 
and analysis of the significance of differences in 
proportions was by the x? test. 


Results 


The Figure and Table show that the total weight of 
antibiotics used ın six month periods decreased after 
the first six months of the survey This was initially 
due to a smaller number of babies being given 
antibiotics. Over the two years, however, there was 
no significant change in the proportion of babies 
prescribed antibiotics. The decrease ın their use was 
not due to the fact that smaller babies received 
antibiotics, as the weight of antibiotics used per 
baby-day fell concurrently. The population did not 
change over the two years; there were no changes in 
admission policy and the birthweight distribution 
was similar over the four six month periods 
(x°=19-5, 15df, p>0-1). 

The most noticeable change in prescribing habit 
was that the median duration of courses of antibio- 
tics decreased progressively and there was a highly 
significant fall in the mean duration of courses 
between the first and second years of the survey 


Weight of antibrotcs lg} 
B 


0 400 OD 80 100 120 
Duration of observaton (weeks) 

Figure Grams of antibiotics used in four week periods 
from | May 1984 to 30 April 1986 
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Table Anabioïcs in neonact! unt (1 May 1984 to 30 April 1980 


May čt- November &4 May 8&5 November 85 P value 
October 84 April & October 85 Apri 86 
Beby-~da~s on 7eonztal unit 4368 3994 4383 3872 
Ceses of late enset sepsis 4 12 4 NS 
Weight = santons (g) 202 7 1317 156 6 122 1 
Weight T antcbiotes per 
baky-cay (irz] 46 c 357 315 
ProportEn of bebies given 
antinetcs (4: 577 373 455 NS 
Mear (£) dcvetion of antibiotic 
COLISC per cass 5 <3 (4 H) 5 59 (3 66) 474 (4 36) 361 (462) 
day 84-Apni 85 May-April 86 
Mear (2D) deretion m days of couse 5 51 (2 89) 425 (4 50) <0 0001 


There was no significant change in the imidence of 
late ozset Sepsis (septicaemia or bacte-ial meningitis 
atter 48 hours) nor wa there any imcrease in 
morte ity rom any form of sepsis. No blood cultures 
grew organisms after antatiotics had been stopped, 
and m baby developed at infective illness within 48 
hours of discontinuing ertibidtics. No significant 
effect on antibiotic resistzmce 57 orgenisms colcnis- 
ing b=bies or causing in=ecticrs was found, 


Discuesior 


Othes heve attempted tc reduce the preportion of 
babies receiving antibiotics by identifving those that 
are ssptic A significant rediction nas been de- 
scribed using a ‘sepsis screen,” comprisng several 
rapid laboratory tests.? It nay, however be just as 
impo-tant to shorten the duration of courses of 
antib tics in babies wkc do not have infective 
Unes, as chose given amt bioics for mcre than 72 
hours are likely to becori cclonised wth virtlent 
Gram negetive organism: 1 Such a pract ce is likely 
to be safe as 96% of blood cultures from bacter- 
aemi= neonates grew Orgamisics within 4& hours and 
68% within 72 hours." 

Tk number of false a2gative blceod cultures 1s 
unknown, but most neo atolozists have cared for 
babies with a clinical picture typical of 2arly cnset 
grout B streptococcal sepsis cr listeriosis who were 
heav_y cclonised with the organism but whose 
blco? cudtures were stectle. Under these circum- 


stances we would assume that the result was a false 
negative probably due to the small size of the 
inoculim in neonatal blood cultures, and would 
continue antibiotics for seven or more days as we 
have 5r confirmed sepsis. Our study shows that 
antibictics can be stopped after two to three days, 
when cultures are negative, without apparently 
increasirg morbidity. The intensive surveillance of 
sepsis ard antibiotic use was probably at least partly 
responsidle for the reduction in the mean duration 
of courszs of antibiotics because medical staff were 
contiruelly reminded to review the need for anti- 
biotics 
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Oral mannitol in control of fluid balance 


A POULTON AND M H WINTERBORN 


Paediatric Renal Dialysis Unit, East Birmingham Hospital 


SUMMARY Oral mannitol 40 g/m? was given as 
5:5% and 20% solutions to six dialysed children. 
Both solutions caused diarrhoea. Body weight 
showed no sigmificant change after the 5-5% 
solution, which may be used as a ‘free drink’, but fell 
by 19-8 g/g mannitol after the 20% solution. 


Patients with chronic renal failure treated by dialysis 
must often restrict their fluid intake. Children find 
this restriction one of the most difficult aspects of 
treatment by dialysis, particularly if dialysis was 
preceded by a phase of polyuria. As a result many 
children experience episodes of fluid overload, 
which may have fatal consequences. Fluid removal 
by dialysis may be slow to begin and we have found 
that oral administration of 20% mannitol is effective 
for the rapid removal of body water through the 
gastrointestinal tract. 


Patients and methods 


Six children aged 9 to 16 participated ın the study. 
Two were on haemodialysis and the other four were 
on contimuous ambulatory peritoneal dialysis 
(CAPD). All except one were fluid restricted to 
300-600 mi daily and all found this difficult to 
accept. The purpose of the study was explained to 
the children and consent given by their parents. 

Five of the children were admitted for the day and 
were given a standard dose of mannitol (40 g/m’), 


flavoured with orange juice as a 5:5% solution 
(osmolality 302 mOsm/1) on the first occasion and as 
a 20% solution (osmolality 1099 mOsm/l) on the 
second, to drink over one hour. The sixth child was 
given 20% mannitol therapeutically when he was 
admitted with fluid overload. Each child was 
weighed on admission and at discharge, after 
drainage of dialysis fluid for those children on 
CAPD. All food and fluids were weighed and all 
stools and urine collected and weighed. CAPD was 
continued as usual and the input and output 
recorded. The weight loss attributable to the man- 
nitol was calculated as the difference between the 
weights on admission and discharge corrected for 
msensible loss, food and fluid intake, urine output, 
and fluid balance from CAPD. 

Blood was taken for measurement of sodium, 
potassium, and magnesium concentrations, osmo- 
lality, and packed cell volume on admission 
and discharge. The packed cell volume was also 
measured at 30, 60, 120, and 240 minutes. The pulse 
and blood pressure were recorded hourly. The 
patients went home six hours after taking mannitol, 
by which time the osmotic diarrhoea was abating. 
The parents kept a record of the number of stools 
passed for the rest of the day. 

The significance of differences was tested by the 
Mann-Whitney rank sum test. 


Results 


Both solutions of mannitol caused diarrhoea of 


Table Effect of treatment with 5% and 20% mannitol solutions on weight loss in six patients on dialysis 


1 Urethral valves 39 9 HD 


Case Diagnosis Body Dialysss 

No weight (kg) 
35 

2 Haemolytic uraenuc syndrome 231 CAPD 
23 0 

3 Focal segmental glomerulosclerosis 19 4 CAPD 
19 4 

4 Henoch-Schéniem nephnitis 33 0 CAPD 
33 4 

5 Reflux nephropathy 26 4 CAPD 
25 0 

6 Urethral valves 415 HD 


“Urne muxed with stool 
HD=Haemodialysis; CAPD=<continuous ambulatory pertoneal dialysis 


Mannitol Weight of Werght loss 
stool {g} = — eee 

Concentration Dose (gtg) 
(%) (8) 

55 412 675 26 9 84 
20 412 883 126 413 

55 35 246 +36 +136 
20 345 147 361 157 

55 30 3 722 210 1} 8 
w 3 602 587 30 3 

55 116 Lost +100 +3 03 
20 2 4 RH” 737 21 

55 352 622 380 i44 
20 26 346 620 248 
20 516 920 1046 25 2 
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similar volume that began one to two kours after 
ingestion. Nausea preven-ec one patient from tak- 
ing the full dose of 20% mannitol and another 
vomited aft2r taking bcth 39 ut ons. The ectual dose 
retained was calculated afrermeasurinz the vomitus. 
The ther patients cranx the solution without 
difficulty. One patient opered aer bowes into the 
toilet so the stool could nct be weighed. Cthers were 
unabE to keep small amowats cf urine separate from 
the stools. AL the day patiemts who retaired the full 
dose of mannitol passed at least one further loose 
stool at home, so the amc.cts cf stool ard the total 
weight losses are underestimated 

After 20% mannitol ihe weight loss was 580 
+315 g but after the 5-5% solution wes minimal 
(96+ 196 g) (Table). Weiz1 loss was related to the 
dose of mannitol given as 20% solution (median 
19-3 s/g mennitol, range -1—25 3 g/g mamnitol), but 
the e=fect was obscured b7 zase 1 wha los- only 126 g 
despite passing 883 g of sol and whe may have 
taker additional unrecori2] fuid. Tne use of 20% 
manritcal in case 6 rer.der2j er emergercy haemo- 
dialysis unnecessary. 


Mannitol 
concentration 5.5 20 
h) 
Before After Before After 
2320 p 
3 E-00 f t 
E E00 
260 
160 
E=1404 sf ne 
E È 20 
vI) 
“100 
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volume ("h) 
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Figure Changes in blood ccrstimeents in six patients on 
dual -sis treated by admir istan of 5-5% anc 20% 

mar nitol, chewing mear. (SE) væres 

*e<C- 02. 


After the 5-5% mannitol solution serum electro- 
lyte concentrations, packed cell volume, and osmo- 
lality fell significantly but by clinically unimportant 
amounts (Figure). Blood constituents did not 
change significantly after 20% mannitol. Blood 
pressure and pulse remained stable throughout the 
study. After the study three patients continued to 
use 5-5% mannitol as an unrestricted drink, 
although they disliked the diarrhoea. 


Discussicn 


Mannito. (CgH,40¢) is a sugar alcohol that is only 
partially absorbed from the gastrointestinal tract 
and causes osmotic diarrhoea.! It tastes about half 
as sweet. as sucrose. Nasrallah and Iber showed that 
an average of 17-5% of an oral dose of 20-100 g 
mannitol given as a 5% solution was recovered in 
the urinz.* The absorption depended on the dose 
given, smaller doses being more completely 
absorbed. Young et al used a 3-28% solution of 
mannital and electrolytes for gastrointestinal dialy- 
sis in patients with pre-terminal uraemia.’? Seven 
litres grven over three hours resulted in 7-22% 
absorption of mannitol. Mannitol is partially meta- 
bolised, the remainder being excreted in the 
urine.! ^ Oral mannitol has been used in the 
treatment of oedema in adults,* but it has not been 
reported as part of the regular management of fluid 
balance in chronic renal failure. 

Frequent small doses of mannitol might result in 
considerable absorption of mannitol and water, 
which would be removed by CAPD but could 
accumulate in patients on haemodialysis. The small 
weight loss observed in three patients after 5-5% 
mannitol was unexpected but might be explained by 
loss of faecal material from the bowel.’ Chronic 
administration of 5-5% mannitol in large quantities 
might zause appreciable intestinal malabsorption 
and electrolyte losses. Nevertheless, we think that 
these possible disadvantages are outweighed by the 
benefit of improved compliance that results from the 
availability of a ‘free drink’ that carries virtually no 
risk of fluid overload. 

Despite the discomfort of profuse diarrhoea we 
consider that oral 20% mannitol is a valuable acute 
treatment for fluid overload in the child with 
reduced urine output Mannitol may be given in the 
home or at school or by the district general 
paediacrician while arrangements are made to trans- 
fer the child for dialysis. Further studies are in 
progress to define the dose-response relation. 
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Brain stem glioma presenting as gastro-oesophageal reflux 


M J MAHONY, J D KENNEDY, A LEAF, D J MATTHEW, AND P J MILLA 
Department of Child Health and Respiratory Unit, Institute of Child Health and Hosputal for Sick Children, 


London 


SUMMARY Bran stem gliomas may present as 
gastro-oesophageal reflux In such cases gastro- 
oesophageal reflux presents atypically late, and 
computed tomography may not detect the presence 
of the tumour until late in the course of the disease. 


Gastro-oesophageal reflux occurs commonly in 
infants and typically presents with vomiting soon 
after birth. Respiratory symptoms associated with 
aspiration, iron deficiency anaemia with oesophagi- 
tis, and failure to thnve are, however, well 
recognised.' Gastro-cesophageal reflux may also 
occur in a variety of disorders of the central nervous 
system, including cerebral tumours In these latter 
disorders the presentation of reflux is often atypical 
We describe here three children with brain stem 
gliomas who presented initially with gastro- 
oesophageal reflux. 


Case reports 


Case 1. A boy was born at term, with a birth weight 
of 3150 g At the age of 8 months he started to 
vomit. Investigations yielded no abnormality on 
chest or skull x-ray film, barium meal and follow 
through examination, jeyunal biopsy, repeated mid- 
stream urine specimen examinations, metabolic 
screening, and computed tomography. Cerebro- 
spinal fluid was xanthochromic, but subsequent 
carotid angiography yielded normal results. 
Vomiting continued and at 11 months physical 
examination revealed brisk knee reflexes only, with 
weight 5-7 kg (<3rd centile), height 72 cm (10th 
centile), and head circumference 44 cm (3rd 
centile). A barium meal examination showed a large 
hiatus hernia with free gastro-oesophageal reflux, 


and oesophagoscopy showed oesophagitis. A 
Nissen’s fundoplication was performed. After 
operation the patient developed stridor and signs of 
a pseudobulbar palsy Brain scan showed dilatation 
of the ventricles, with a tumour mass surrounding 
the fourth ventricle. Despite a ventricular drain, 
ventilation, and intensive support, the patient’s 
condition continued to deteriorate and he died. 

Postmortem examination confirmed the presence 
of a large tumour, which filled the fourth ventricle 
and invaded the medulla, pons, and mght cerebellar 
hemisphere. Both the nucleus ambiguus and tractus 
solitarius were involved. Histology showed a poorly 
differentiated glioma. 


Case 2. A boy was born normally at term, with a 
birth weight of 3300 g. At the age of 4 months he 
developed attacks of breath holding, but he thrived 
otherwise. By 9 months he was vomiting and 
experiencing paroxysms of coughing. Investigations, 
including barium meal, oesophagogastroscopy, 
metabolic studies, electroencephalography (EEG), 
and computed tomography, yielded normal results. 
His symptoms continued and by 12 months he 
presented as a thin, wasted child with persistent 
drooling, absent ankle reflexes, tongue furrowed on 
the left side, and his neck held in extension. His 
weight was 7-65 kg (<3rd centile), height 72 cm (2rd 
centile), and head circumference 46-5 cm (25th 
centile). Blood pressure was 110/70. All investiga- 
trons, including auditory evoked responses, EEG, 
computed tomography, and those for Riley-Day 
syndrome, produced normal results except a barum 
meal examination, which now showed a dilated 
oesophagus with disordered motility. 

Vomiting continued and because of the ineffective 
and poorly coordinated peristalsis a Nissen’s fundo- 
plication and pyloroplasty was performed at 15 
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Ae ACHE 


Ten <3) 
Figure Tweaty four hour osophageal pH stucy in ca_e 3 
Gestre-oesop-ageal reflux (pt: <4, was presen for 285% 
of the recomdiag. 





months. Ths vomiting resclved after surgery ard he 
started tc thrive. His breach holding actacks later 
became z major problem anc at 2-5 years he was 
reassesse-]. Neurologica. 2xemination, a futher 
ccmputed tomogram, amd an EEG vielded ncrmal 
results. Te cyanotic ettacks and apnoea were 
thouzht tx be due to Ssvere voluntary b-eath 
hold ng He died sudd2ay and unexoectedy at 
2 vears I1 months. At po-.tmortem exeminaton a 
tumour ~ves found, invo\ing the upper medulla, 
invading zie floor of ta: fourth vertricle, and 
affecting the nuclei of the seventh to 0th cranial 
nerves. It was shown to De a ganzliocytome. 


Case 3. Ths boy was bonm at term weigiing 3500 g. 
At 3 moaths episodes 9° vomiting and choking 
developec. Examinatior zevealed generalised wast- 
inz only Extensive invest:gations, including neta- 
boliz screermg, jejunal biceps. ches? and abdominal 
x-ray films, upper gasTo.ntestinal endoscopy, 
miccolaryzgoscopy, and camputed tomodgrapLy, all 

i2lJed mo7mal results. H.¢esymptoms ccntinued and 
at 15 months he weighed 7-5 kg (<2rd centile) and 
kad a heizht of 76 cm {10ta centile) and a head 
circumference of 48 cm ()tE centile). Examination 
produced normal resu:ts avart from brisk deep 
tendon -sflexes. A jaum meal examination 
showed a sliding hetws hernia with gastro- 
o2sophégeal reflux, whick on 24 hour oesoprageal 
pH sui, was presert for 28-5% of the time 
(Figure. A midline po.tericr fossa mass was found 
on comouted tomograpay. Æt operation the tumour 
hac infiltrated the floo> cf the fourth ventnde and 
extendeé down the cs:rical cord tæ the second 
cervical vertebra. A sud:cta_ resection of a g-ade I 
ast-ocy-cma was perfcrmec. The patent is being 
folowed up as an ou'fétient. 


Discussion 


The three patients describec here all presented with 
vomiting due to gastrc->2sephageal reflux, Sut the 


timing of presentation was atypically late for infan- 
tile reflux. 

The pethophysiology of gastro-oesophageal reflux 
is comp.ex and involves a number of factors, 
including lower oesophageal sphincter tone, 
oesophageal motility, and gastric emptying. Resting 
tone in zhe lower oesophageal sphincter is largely 
myogeni> but 1s fluenced by neural and humoral 
factors both in an excitatory and inhibitory fashion. 
The neuzal component 1s composed of extrinsic and 
intrinsic neural elements. The extrinsic element is 
almost entirely the vagus nerve, which supplies a 
network of intramural branches to the distal 
oesophagus and is largely responsible for sphincter 
relaxatan. 

The brain stem may therefore modulate 
oesophageal motility through vagus nerve projec- 
tions to the oesophagus. The neurophysiological 
basis for this has been provided by animal studies in 
which electrical stimulation of brain stem structures, 
the dorsal motor nucleus of the vagus, and the 
nucleus ambiguus resulted in dysmotility of the 
upper gastrointestinal tract ın cats.’ * The present 
cases hizhlight the clinical relevance of these animal 
studies and are further strengthened by a recent 
report of the presentation of a brain stem ghoma 
with d:sordered motility of the upper gastro- 
intestinal tract. Thus there is both clinical and 
experimental evidence to support an association 
between brain stem lesions and disordered oesopha- 
geal motility or even hiatus hernia. It has been 
suggested that the latter is due to contraction of the 
longitudinal smooth muscle layer of the oesopha- 
gus.° Thus if there is disordered extrinsic inner- 
vation through the vagus nerve this may well by 
important in the genesis of the hiatus hernia. 

Brain stem tumours present insidiously as the 
tumour infiltrates between normal neural structures, 
separating rather than destroying them. Obstruction 
of flow of cerebrospinal fluid occurs late and the 
diagnosis is usually suggested by the presence of 
cranial nerve and long tract signs in the absence of 
signs cf raised intracranial pressure.’ 

In the three patients described here we suggest 
that tumour infiltration of the brain stem resulted in 
disordered oesophageal motility with consequent 
gastro-oesophageal reflux. It was important that the 
presenting symptoms of reflux in these patients was 
atypically late, with vomiting developing towards 
the end of the first year of life. Initially, computed 
tomograms yielded normal results in all patients, 
and tus emphasises that computed tomography 
rarely provides adequate delineation of the brain 
stem z0 exclude a tumour in the early stages. 


We thank Professor R O Weller for the ncuropathology report on 
the patent m case 2 
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Prognosis in Guillain-Barré, syndrome 


D M BRISCOE, J B MCMENAMIN, AND N V O’DONOHOE 
Department of Neurology, Our Lady’s Hospital for Sick Children, Dublin, Ireland 


SUMMARY Clinical recovery started in 23 children 
with Guillain-Barré syndrome after a mean time of 
19 days and to full recovery in 15 was 6-2 months. 
Long term follow up indicated that 19 with acute 
onset had completely recovered clinically and three 
with subacute onset had a chronic relapsing or 
protracted course. 


Guillain-Barré syndrome was described more than a 
century ago, but little has been written about the 
long term outcome in children. Subacute presenta- 
tion, severe or prolonged illness, profound sensory 
loss, papilloedema, CSF pleocytosis, gross slowing 
of nerve conduction, and onion bulb formation on 
nerve biopsy are associated with incomplete 
recovery 13 Most studies deal with adult patients. 
Eberle et al, however, referring specifically to 
Guillain-Barré syndrome ın childhood, found that if 
16 days elapsed without improvement after the 
weakest point was reached there was a 96% 
probability that recovery would not occur, and if the 
plateau before improvement lasted longer than 18 
days incomplete recovery was almost certain.” Be- 
cause the patients in that study were followed up for 
a fairly short time and because our expenence has 
been quite different we report the long term 
outcome in a well defined group of children. 


Patients and methods 
We studied patients admitted to our hospital during 


the period January 1970 to December 1985. They 
were selected according to recommended clinical 


criteria: progressive motor weakness affecting more 
than one limb with or without cranial nerve involve- 
ment, arreflexia, and absence of pleocytosis.* 
Twenty four patients (13 male and 11 female aged 
from 19 months to 13 years (mean age 4 years 7 
months)) fulfilled the criteria. 


Results 


Twelve patients had had a preceding illness or 
event, upper respiratory tract infection being the 
most common (seven cases); the others comprised 
measles (two cases), mumps (one), infectious mono- 
nucleosis (one), and pneumoencephalography for 
suspected hydrocephalus (one). 

Twenty one patients presented acutely (symptoms 
for three weeks or less before maximum deficit) and 
three subacutely (symptoms for six weeks or more 
before maximum deficit). Three patients who pre- 
sented acutely had the Miller-Fisher variant.” At the 
time of maximum neurological deficit 10 patients 
suffered muscle weakness in both arms and legs. 
This was severe in four, who also had weak 
diaphragms Only one patent required ventilation. 
Eight patients had evidence that the cranial nerves 
were affected (facial palsy alone in three and 
multiple cranial nerves affected ın five). Six had 
evidence of autonomic neuropathy manifested as 
hypertension (three cases), hypotension (one), car- 
diac arrhythmia (three), profuse sweating (two), 
and sphincter disturbance (two). The cerebrospinal 
fluid (CSF) was examined in all patients at least 
once. A raised CSF protein concentration (mean 1-6 
g/l, range 0-1-6-0 g/l) in the absence of a cellular 
response (less than 10 cells/field) was found in 22 
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patients. Two patients had 2 normal CS= protein 
concentration, but each had only one examination. 
Treatment consisted of m-temsive physiotherapy. 
One child -eceived corticcstenmds, and ro patient 
was treated by plasmapheress. 

Ome patent (aged 19 {orths) d:ed =rom car- 
diorespiratorv arrest due bc severe autonomic dys- 
funct on The time taken “rom maximum deficit to 
onset of clinical recovery in tn2 remainder ranged 
from five to 46 days (meam 19-3 days). Time to full 
clin.cal rezovery (defined as return © normal 
activities with normal muscle power and return of 
deep tendon reflexes) was from 2-5 to 15 months 
(mean 5:2 months) in 15 cas2s. Of the remaining 
petrents, sx were lost to mmediate follow up and 
twc were sull arreflexic when discharged from 
hosptal. 

Twerty two children were followed up and re- 
examined. The mean follow 319 mterval was seven 
years for those presenting diring 1270-85 and 9-7 
years for tiose presenting Cur_ng 1972-80 Nineteen 
weze normal on neurological examinaticn and had 
not develcped any complications Of che -emainder, 
two had chronic relapsin= dmse2ase and one a pro- 
tracted illness. The 19 ch_dren who had made a full 
clinical recovery had all on zmally presented acutely, 
whe-zeas tae three who presented subacutely had a 
complicated outcome One patient presented at 13 
years of age having had syno-oms for three months 
She made an incomplete recovery and had two 
subsequent relapses wher iged 16 and 2I At 28 she 
had persistent distal weakness in the legs, reduced 
vibration and propriocepticr, and absent ankle 
jerks Another patient pres2nted at the age of 4 
hav ng had symptoms for aght weeks H2 recovered 
in three months but te.apsed with distal leg 
weekness, paraesthesia, end arreflexia three years 
lazer. He recovered again, and was normal on 
neurolog-cal examinatior it ~he age of 1). The third 
pet ent had had symptots “ar over three months. 
She improved slowly bar was still undergoing re- 
habilitation one year ater presentaticn She was 
unable to walk independzntly and had mild weak- 
ness af tne arms, arrefle>1a. and sensory deficits in 
tte hands and feet 


Discussicn 


V/ith the ezadication of 39:1omyelitis Gaillain-Barré 
svmdrome has emerged es the most common cause 
of acute motor paralys: in children. It has been 
proposed that the synctrome in childhood has a 
citferen- natural history and a better prognosis than 
tnat in edults.' The few wailable paediatric studies 
heve reported small nutters of patients, who were 
ofer. selected or reviewed over short periods of 


time. The children reported in the study of Eberle et 
al consisted of patients referred to a rehabilitation 
institution.? Only one of our patients, who had a 
protracted illness, required referral to a rehabilita- 
tion centre. The total number of patients in our 
study. although small, 1s comparable with that in 
other studies in children. The age and sex distribu- 
tion, preceding events, and type and severity of 
disease were simular to those described by others.’ 
Treatment was supportive in all patients, with 
emphasis on padding exposed surfaces to prevent 
secondary pressure neuropathy. This complication 
may =ccount for some of the residual deficits in 
patierts whose symptoms and signs are prolonged.? 
One child in our study was treated with cortico- 
trophin, although no benefit was apparent. 

Or long term follow up all patients who presented 
acutely had made a complete clinical recovery, 
althoigh two of these had residual deficits for up to 
two years. This may account for differences in 
sequelae in studies conducted over shorter periods. 
All of the patients who presented subacutely de- 
veloped chronic complications. Other studies have 
supported this finding and have shown that a longer 
time {usually more than three months) to maximum 
defictt ts associated with a risk of relapse or of a 
protracted course.’ * Patients with chronic relapsing 
Or progressive neuropathy seem to have a variant of 
GuiLain-Barré syndrome that can be defined only 
by tae temporal evolution of the disorder.* The 
mea time to onset of recovery from maximum 
deficit was 19-3 days in our patients. This was longer 
than that reported by Eberle ef al.” In addition we 
fourd no correlation between the rate of recovery or 
the severity of the illness and the long term 
outcome 

We conclude that clinical recovery from acute 
Guillain-Barré syndrome can be expected in all 
chilaren provided respiratory failure and autonomic 
neuropathy are appropriately managed. Recovery 
mar not begin for up to six weeks, and full clinical 
recovery may take up to seven months after the 
mazimum deficit has occurred. Furthermore, sub- 
acuz presentation seems to indicate a risk of either 
chronic relapse or a protracted course 


The work was partly supported by Our Lady's Hospital for Sick 
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and P Mooncy for typing the manuscript 
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SUMMARY A retrospective analysıs was performed 
in an attempt to identify perinatal risk factors for the 
development of growth hormone deficiency More 
of the affected children were boys, and their birth 
weights were significantly lower than those of the 
national average; there were also considerably more 
preterm and post-term deliveries among boys. 


The aetiology of idiopathic growth hormone 
deficiency! 1s multifactonal and there 1s an increased 
incidence of traumatic deliveries ın affected 
children.* > This study was undertaken to assess 
whether this association exists in the United King- 
dom, and to attempt to identify other perinatal nsk 
factors. 


Methods 


We studied cases of idiopathic growth hormone 
deficiency successfully submitted to the Health 
Services Human Growth Hormone Committee be- 
tween January 1980 and June 1984 from 18 of the 19 
regional growth centres in the United Kingdom. 
Details of affected patients were obtained from the 
growth hormone request forms then in use. In- 
formation abstracted included the age and sex of the 
patient, date of birth, gestation, mode of delivery, 
birth weight, heights and ages of parents. Statistical 
analyses were by the x? and unpaired f tests We 
used the population perinatal data that were col- 
lected for the National Perinatal Epidemiology Unit 
in association with the Office of Population Cen- 
suses and Surveys.* Anthropometric data were 
obtained from national sources.” 


Results 
We studied 300 children (196 boys and 104 girls) Of 


these, 275 children had isolated growth hormone 
deficiency and the remaining 25 also suffered from 
additional endocrine abnormalities. The mean (SD) 
age of boys was 10-4 (4-0) years and that of girls 9-3 
(4:2). 

No significant differences were found between 
affected children and the averages for the normal 
population concerning the heights of parents, ages 
of mothers or modes of delivery. The ratio of boys 
to girls in the sample was 1-88:1, which was 
significantly greater than the population ratio of 
1-06:1 (p<0-001). The gestational age, available for 
298 of the children, showed that boys with growth 
hormone deficiency had stgnificantly more preterm 
(less than 36 completed weeks of gestation) and 
post-term (greater than 42 weeks of completed 
gestation) deliveries than the general population 
(p<0-001); this correlation was not found in 
girls. 

The mode of delivery was started for 287 children. 
We were unable to examine breech deliveries 
separately, as the figures for England and Wales 
were not collated separately and the figures for 
Scotland, although available, were too small for 
analysis There was, however, no sigmificant 1m- 
crease in the proportion of instrumental deliveries 
or caesarean sections in the children deficient in 
growth hormone. 

The birth weights of 290 of the children were 
recorded. The mean (SD) birth weight of boys was 
3-18 kg (0-63) and that for girls 3-15 kg (0-62). If we 
consider the children delivered at term separately 
the figures rise to 3-29 kg (0-51) and 3-20 kg (0-47), 
respectively. Compared with national figures the 
children deficient in growth hormone who were 
delivered at term were significantly lighter 
(p<0-001) The 25 children with additional endo- 
crine abnormalities were not significantly different 
from the remainder of the group. 
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This is the largest series 59 faz to attempt to relate 
crenata. and perinatal rectors to the .ubsequent 
ceve.oprrent of growth Lormone dzficency. The 
lack df any s:gnificant dirfrerce between the study 
grou and ths normal poszulaton with regard to the 
mods cf delivery implies thet the strong relation 
prev-ously noted between traumatic deliveries and 
subsequent growth hormone deficiency no longer 
exists ın the United Kiazdom. 

Tre hizher number of boys suffering f-om growth 
hormone deficiency has been notec previously, * 
although tie ratio of affecced boys ta zirk of 1-9:1 ın 
this study is lower than tie previous United King- 
dom figure cf 4:1,’ and Ewer than the accumulated 
tatic from ozher studies o€ 2-8:1.' Growzh hormone 
deficiency seems to be more common 11 boys than 
pirls, bu“ io what extent his is due to the fact that 
affected boys are more likely to sesk medical 
atteitior 1s not clear. 

As far as we know the sigrrficantly larger number 
of prete-m and post-term defiveries in boys but not 
girls wita growth hormone deficiency kas not been 
described. Boys deliver2id preterm are more likely 
to suffer complications of >rematurity than girls 
and, as cerebral hypoxia may camag2 the hypothala- 
mopituiary tract, this stay be another aetiological 
factor. 

Gur firding of significantly lower birh weights in 
childrer deficient in growth hormone ~equires fur- 
the- comment. Growth 10rmone is nct thought to 
have am important role -n fetal grawtk; indeed the 
previcusly described b rth weights of British! and 
American® children with growth hormone deficiency 
werte redorted to be nomal. The birth weights were, 


howerer, those reported by the mother rather than 
those ottained from birth records, and so they may 
not b2 accurate. There does not seem to be any 
other explanation for these findings as the heights of 
the parents were similar to those of the general 
popukition, and if the cause was placental insuf- 
ficiency it 1s difficult to relate it to subsequent 
growth hormone deficiency. Unfortunately, birth 
lengtas were not available: if these children had 
been significantly shorter than average this would 
have implicated growth hormone deficiency as the 
only zetiological agent rather than low birth weight. 


We thank the directors of Growth Centres for permission to study 
data cn their patients 
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SUMMARY A 6 day oc intant had nzonatal lupus 
erythematosus manif=sted by rash, haemolytic 
amaenué, and hepatosp enamegalv. Hs mother was 
asymp-cmatic until eizht months cf pregnancy. 
Between 7 and 10 we2«s he had recurrent seizures 
w-th Fypocalcaemia. Other causes cf convulsions 

sre excluded. By 14 weexs various abnormalities 
had lerzely disappeared. 





Neonatal lupus erythematosus (NLE) is rare, about 
10C cases having been reported ' Its manrfestations 
inc.ude rash, congenital heart block, and a variety of 
haematological and systemic abnormalities.’ Re- 
certly, it has been recognised that Ro (SSA) 
an-ibodies, associated with Sjogren’s syndrome, 
systemic Jupus erythematosus (SLE), and other 
cornective tissue diseases, are uniformly present in 
the Elood of both infants who have NLE and their 
matkers who have SLE.’ This finding has led to a 


Neonatal lupus erythematosus, late onset hypocalcaemia, and recurrent seizures 


better understanding of NLE. We present a case of 
an infant with NLE who had recurrent seizures of 
late onset associated with hypocalcaemia. Such a 
feature has not been previously reported in NLE. 


Case report 


The boy was normally born at term after an 
uneventful pregnancy to a multigravida mother. His 
Apgar score was 9 at one minute and birth weight 
was 3400 g. At birth he had a rash on the face, 
mainly in the periorbital region, with a few lesions 
on the trunk, and hepatosplenomegaly. The 
haemoglobin concentration was 13-9 g/dl and 
platelet count 30x10°/l. He was given a blood 
transfusion and referred to this hospital. 

The mother had developed an erythematous rash 
on the face during the eighth month of pregnancy, 
which had gradually increased. She had no other 
symptoms and had received no medication. Inquiry 
disclosed that all of her three previous babies had a 
rash similar to that of the present infant. The first 
baby had died at 3 days of age, the cause of death 
was not known. In the second infant the rash had 
begun to fade by 4 months and had disappeared over 
the next few weeks. He died of bronchopneumonia 
and gastroenteritis at 8 months. The third infant had 
convulsions at 2-5 months and died. Detailed 
laboratory investigations had not been carried out ın 
these cases. The mother did not have a history of 
any unportant illness, rash, or intake of drugs dunng 
her earlier pregnancies. 

On examination the baby had well marginated, 
erythematous, maculopapular, non-scaly lesions, 
Q-5 cm to 2 cm in diameter, mainly on the forehead 
and cheeks (Figure), with a few lesions on the trunk 
The liver (3-5 cm) and spleen (1 cm) were enlarged. 
His general condition was satisfactory and examina- 
tion of other systems yielded unremarkable results. 

The mother had an erythematous, maculopapu- 
lar, non-scaly rash on her face in a butterfly 
distribution. Itching and photosensitivity were 
absent. Systemic examination showed no abnor- 
mality 


Laboratory investigations in the baby. His haemo- 
globin concentration was 16-0 g/dl, leucocyte count 
21x10°/1, with neutrophils 62%, platelets 120 107/1, 
and reticulocytes'20%. Blood film showed evidence 
of haemolysis. Direct Coombs test yielded negative 
results. Serum albumin concentration was 45 g/l and 
globulin 25 g/l. Serum glutamic oxalo-acetic trans- 
amunase, glutamic pyruvic transaminase, and alka- 
line phosphatase activities were normal. Blood tests 
for antibodies for toxoplasma, other viruses, ru- 
bella, cytomegalovirus, and herpes virus (TORCH) 
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yielded negative results. An electrocardiogram 
(ECG) and an echocardiogram showed no abnor- 
mality. Bone marrow examination showed myeloid 
hyperplasia. A liver biopsy showed mild portal 
scarnng and infiltration with chronic inflammatory 
cells and a skin biopsy showed hyperkeratosis and 
acanthosis. Antinuclear and Ro (SSA) antibodies 
were not detected in the blood (the specimen for the 
Ro (SSA) antibody was taken at 12 weeks). 


Investigations in the mother. Her haemoglobin 
concentration was 8-7 g/dl. Leucocyte and platelet 
counts were normal and there was no evidence of 
haemolysis. Examination of her urine showed per- 
sistent 2+ protemuria and microscopic haematunia. 
Blood tests for rheumatoid factor, antinuclear anti- 
bodies, and TORCH group of antibodies yielded 
negative results; Ro (SSA) antibodies were detected 
along with weakly positive results for reticulin and 
gastric parietal cell antibodies. Skin biopsy findings 
were consistent with a diagnosis of lupus dermatitis. 
Renal biopsy examination showed moderately 
severe proliferative glomerulonephniis, with gran- 
ular deposits of IgG and C, along the capillary 
walls and in the mesangium. 
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Figure Confluent rash on the forehead and discrete lesions 
on the cheeks, upper lip, and chin at 5 weeks of age. 
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The laboratory finding: sapported a d-agnos:s of 
NLE ın thz infant and S_E in the mcther 


Hosp-tal stay. The baby stowed evidence of zon- 
trmued hemolysis and 12 was given :wo b.ood 
trenscusicons. The rash intal'y increased and be- 
came confluent on the ferehead but began to fade 
after the age of 6 weeks. 4t 7 weeks the doy sterted 
to have convulsions. Thee was generalised stiffness 
followed oy a few jerky morenents of ths lambs and 
fazia twicchings. These ctticks lasted betweer two 
and fave nautes and initeally cccurred between four 
and 10 timas a day. Betw=21 t22 seizures he seemed 
tc be well and took hi: feds normally. 

There was no focal neur>Ilcgical abnarmalit’ and 
he was afebrile His blood dressure, optic fundi, 
ceredros)-nal fluid, blocd zluzose and wea coacen- 
trattoons, a-ray films cf skal, EEG. comouted 
iomogratT. and urinary aminoacid ch-omatcgram 
showed no abnormality. At zhe onset of ccnvul- 
som the serum calcitm concentration was 1-5 
mcl! and serum phcsono-us corceatration 2-6 
umcl/]. Over the next few dzys, stmiulady abnormal 
valves of serum calcium, ranging between 1-25 and 
1-8. pmol. and phospiarus, ranging between 2-1 
end 2:9 pmol/l, were fc_cd dn five oczasions. The 
baby hee been exclusively dreast fed 

Fe was given calciur gluconate inravenously, 
which promptly controled the convalsion. Oral 
supdlerr ents of calcium lactate were started. He was 
alsc give prednisolone in a dosage o` 2-5 mg/day 
for three weeks, whi wes then -apered off. 
Coavulsians recurred oñen during the next 1) days 
but thereafter decreased and stopped >y 10 weeks, 
by whick time the blood calcium anc phosshorus 
corcentrations had become 195rmal Bbod reticulo- 
cytes w272 2% and the Feenoglobin cancent-ations 
weze stable. The baby trvec and wassent home at 
16 weeks in satisfacto-r condition. Eepatospleno- 
megaly had regressed 12-1 132 rash lamely c_eared. 


Diccussiea 


A diagnosis of NLE m he infant and SLE in the 
mother "vas suggested by clinical amd laboratory 
features. Although the rotner’s blooc did not have 
antinuclear antibodies -t was positive for Rc (SSA) 
artiboi:es. The abserce o= such antbodies in the 
blbod rom the baby coud be due to the fact that his 
blood was examined fa.clv late in the course of the 
disease. Most infants with NLE are serobgically 
negative by 6 months; i1 one case S5A anzibodies 
w2re 12 longer detectasle by 4 months.” 
Inter2stingly, the mcmez had no canical “eatures 
o7 SLE until the a@izith month ef her fourth 
pregnancy. It is now Esowa that mest mothers of 


infants with NLE are asymptomatic.’ They have an 
increased risk, however, of developing SLE or some 
other connective tissue disorder In one instance the 
mother of three siblings who had congenital heart 
block developed SLE 16 years after the birth of the 
first of :hese infants.’ 

The main features of NLE are a characteristic 
rash and congenital heart block, which often do not 
occur tozether.* Haemolytic anaemia and thrombo- 
cytopen:a are seen m about 15% of cases; 
mvolvernent of other systems is rare.! Occurrence of 
seizures in our patient at 7 weeks was unusual. 
Exclusion of other causes of convulsions by detailed 
investizations, including EEG and computed 
tomog-aphy, and the repeated finding of hypo- 
calcaentia suggested the latter as the responsible 
mechanism. Such a feature has not been previously 
reported in NLE. Hypocalcaemia could result from 
transiert parathyroid deficiency, possibly due to 
antibody mediated injury. Unfortunately, we could 
not examine the blood for antiparathyroid anti- 
bodies. 

Siblings born after an infant with NLE may be 
normal or have similar or different manzfestations.! 
The incidence of NLE ın siblings of affected cases 
has been reported to be 19% ° Although laboratory 
tests were not performed in the previous three 
siblings in the present case, all of them possibly had 
NLE. 

NLE, caused by passive transfer of maternal 
antibodies, is mostly self limited, and varous 
manifestations except heart block usually disappear 
by about 6 months.’ Rarely, an infant with NLE 
may recover but then have SLE during ado- 
lescence. NLE should be considered in the 
diagrcsis of a neonate who has rash, heart block, 
and unexplained haematological abnormalities or 
involvement of other systems. As in the present 
case, NLE may lead to detection of SLE in the 
mother. 


We are grateful to Professor A N Malaviya and Dr A E Gharavi 
(Rayre Institute, St Thomas's Hospital, London) for immunological 
investigations 


References 


' Watson RM, Lane AT, Barnett NK, Bias WB, Amett FC, 
Provost TT Neonatal lupus erythematosus—a clinical, serolo- 
gical and immunogenetic study with review of the literature 
Medicine (Baltimore) 1984 ,63:362~-78 

2 Miyagawa S, Kitamura W, Yoskioka J, Sakamoto K Placental 
tracsfer of anticytoplasmic antibodies in annular erythema of 
newborns Arch Dermatol 1981,117:569-72 

3 Kasinath BS, Katz AI. Delayed maternal lupus after delivery of 
offspnng with complete heart block Arch Intern Med 
19€2,142:2317 


Neonatal lupus erythematosus, late onset hypocalcaemia, and recurrent seizures 739 


+ Hardy JD, Solomon S. Banwell GS, Beach R, Wnght V, 
Howard FM Congenital complete heart block in the newborn 
associated with maternal systemic lupus erythematosus and 
other connective tissue antibodies Arch Dis Child 1979,54: 
7-13 

5 Lanham JG, Walport MJ, Hughes GRV Congenital heart block 
and familial connective tissue disease J Rheumatol 1983,10: 
823-5 


© Jacksen R, Gulliver M Neonatal lupus erythematosus progres- 
sing into systemic lupus erythematosus Br J Dermatol 
1979 ,101:81-6 


Correspondence to Dr R N Snvastava, Department of Paediatrics, 
All India Institute of Medical Sciences, New Delh: 110 029, India 


Received 4 December 1986 


Multiple thromboses in systemic lupus erythematosus 
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SUMMARY A 5 year old girl with systemic lupus 
erythematosus developed extensive thromboses at 
multiple sites. Coagulation screen confirmed pres- 
ence of the lupus anticoagulant. She recovered 
satisfactorily on high dose steroids without the use 
of anticoagulant treatment. 


Patients with the lupus anticoagulant are known to 
have an increased tendency to develop thromboem- 
bolic complications. This has been reported only 
rarely, however, in young children. We report a case 
of extensive thrombosis in a 5 year old girl with 
systemic lupus erythematosus and autoimmune 
haemolytic anaemia. 


Case report 


A 5 year old Chinese girl first presented with 
a history of fever and progressive pallor for 
one month. Clinical examination revealed striking 
pallor, bilateral cervical lymphadenopathy, and 
hepatosplenomegaly. 

Laboratory investigations showed a haemoglobin 
concentration of 3-7 g/dl, white blood cell count 
16-9 107/1 (polymorphs 79%, lymphocytes 16%, 
monocytes 2%, eosinophils 1%, and myelocytes 
2%), platelets 105x107/, reticulocytes 40%, and 
erythrocyte sedimentation rate 170 mm in the first 
hour. Direct Coombs test yielded strongly positive 
results. Rheumatoid factor and lupus erythematosus 
cells were negative. Serum complement (total 
complement CH50) was 13 units (normal 30—40 
units). Antinuclear antibody and anti-deoxy- 
mbonucleic acid (anti-DNA) (double stranded) 
antibody (haemagglutination test 1/32) were both 
positive (significant at 1/4 and above). Complement 
binding IgG autoantibody was detected in the 


serum. Blood urea, electrolyte, and creatinine 
concentrations were normal. Urine microscopy 
yielded normal results. 

A diagnosis of systemic lupus erythematosus with 
autoimmune haemolytic anaemia was made. The 
patient was treated with hydrocortisone and trans- 
fused with washed packed cells. She was discharged 
well, on treatment with oral prednisolone. After one 
month on a dosage of 2 mg/kg/day her blood counts 
were haemoglobin 12 g/dl, erythrocyte sedimenta- 
tion rate 10 mm im the first hour, serum complement 
33 units, and antinuclear and anti-DNA antibodies 
negative. A direct Coombs test yielded negative 
results. The steroid dosage was gradually tailed 
down to 5 mg every other day and she was 
maintained on this dose for one year. As she 
remained well both clinically and serologically and 
had no other organ mvolvement the steroid dosage 
was further tailed down and finally stopped. She was 
followed up closely and her blood counts and 
serological markers were within normal limits. 

Three months after the treatment with steroids 
had been stopped, however, she relapsed. Her 
haemoglobin concentration was 8:8 g/dl, white 
blood cell count 8-7x10/, platelets 15x107A, reti- 
culocytes 3%, and erythrocyte sedimentation rate 
130 mm in the first hour. Direct Coombs test yielded 
positive results. Antinuclear and anti-DNA antı- 
bodies were both negative. There was no haema- 
turia or proteinuria to suggest any renal involvement. 
She was restarted on prednisolone at 2 mg/kg/day. 

A week later she developed focal convulsions of 
left upper and lower limbs Blood pressure was 
systolic 100 mm Hg and diastolic 60 mm Hg. A 
computed tomogram of the brain showed an infarct 
in the nght frontoparietal region. Lumbar puncture 
showed normal cerebrospinal fluid. She was thus 
diagnosed as having cerebral lupus and was pulsed 
with methylprednisolone 200 mg daily for three days 
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and nen Dntinued wita oral prednisolone and 
phencbardttone. Three Javs later she developed 
penpaera! “enous thromtcsis of both ands and 
feet Fundoscopy of the Ett eve showed the retinal 
vans tc d2 2ngcrged and tor-uous witn multiple 
flame shaped retinal hae+ crrhages—a p.cture con- 
siste wath retinal vein -lrombosis. Hez right eye 
was pooraL The lupus ertccagulan- wes detected 
by th2 matod of Boey 2 3i, which is a modified 
mixg partal thromboplastin time with Eaolin. The 
anticpagilan: is consider21 >resent when a pro- 
lorged kaclin partial trremboplastin tme is not 
correctec Ty the additicr of normal pasma. The 
uppe kmt cf normal is “v2 seconds mcre than the 
contol, atove which tbe test 1s ccasicered to be 
positve. This test was pcsitive ın our patient as 
50:5_ misxzare of norma and Datient’s Dlasma was 
165: = secords (control 7(-4 seconds). Amh-thrombin 
3 wae assayed by both fuazional and immunological 
methods end the results vere normal “he parents 
refusec an‘icoagulant treatment. 

T-ereccre she was treacec only with high dose 
stercids aad antibiotics. Fasciotomy and decom- 
presicn ere perform2d fcr the affected limbs. 
Pos arfe-envely, all the lambs 2xcep: the nght hand 
umpeoved. The fingers of the nght hand became 
ganzrenD. (Figure). T12 perents refused amputa- 
tior The zangrenous finzers graduelly self amputa- 
ted leavicg behind a stomp, at the ne acarpophal- 
angeal -cmt. Haemoglobmn zoncentrat on, platelet 
coumt, end erythrocyte 52:limentatian rate returned 
to ronmal and results o” tures: Coombs test became 
negative. She was discharged afte- four weeks of 
adr-ission to hospital cn phenobarbitone 30 mg 
twice a day and predrisolone 15 mg once a day. 





Fxure rogressive gangrene oJ the fingers and dorsum of 
the: right Fand despite fasci or} and decormpression. 


‘Treatr-eat was tailed down gradually and she 1s now 
on alt=rmate day prednisolone (5 mg every other 
day). Tne lupus anticoagulant factor remained 
positive .n her serum a month after discharge. Her 
condition has remained stable apart from blindness 
of the left eye and the self amputated stump of the 
right hand. 


Discussion 


Our patient was diagnosed as having systemic lupus 
erythematosus at a very young age of 4 years, with 
autoinmune haemolytic anaemia as the presenting 
manif2station. A year later she developed extensive 
throm boses, involving the retinal veins, superficial 
veins of hands and feet, and most probably the 
cereb-al veins as well, manifesting as cerebral 
infardicn. Although thrombosis ıs a well recognised 
compuication of systemic lupus erythematosus and is 
known to occur in renal, retinal, cerebral, pulmon- 
ary, end leg veins, ıt is rare for it to affect multiple 
sites simultaneously as ıt did in our patient. The 
coagulation screen confirmed the presence of circu- 
lating lupus anticoagulant. 

Th2 lapus anticoagulant is an acquired inhibitor of 
the prothrombin complex (factor XA, factor V, 
calcium, and phospholipid). It is an immunoglobu- 
lin of erther the IgG or IgM or a mixed IgG and IgM 
grouo. Carreras et al have shown that the gamma- 
globulin fraction from patients with the lupus 
anticoagulant inhibits production of prostacyclin by 
vascular endothelial cells.? Lower prostacyclin con- 
cent-ztions may result ın increased platelet aggrega- 
tion and thrombosis. 

Petients with circulating lupus anticoagulant, 
paradoxically, have increased thrombotic activity, 
and bleeding tendency seems to be uncommon, 
except ın cases with coexisting thrombocytopenia.‘ 

Sterdids, non-steroidal anti-inflammatory drugs, 
and cytotoxic agents have been used by others 
witrect any effect on the presence of the lupus 
anticoagulant. Other modalities of treatment are 
anticoagulant treatment and plasma exchange. 
There have been insufficient data to conclude about 
the efficacy of such forms of treatment. Use of 
prostacyclin rather than anticoagulants in acute 
mamagement is worthy of consideration. In- 
traverous prostacyclin has been used in severe 
Rarnaud’s phenomenon. To date there has been no 
report of its use in systemic lupus erythematosus 
witi tae lupus anticoagulant. Our patient responded 
well t> treatment with steroids and has remained in 
a s=usfactory condition on low dose steroids. She 
has. however, a possible long term risk of having 
repeated spontaneous abortions and intrauterine 
dezths when she reaches reproductive age.° 
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Swivel walkers in Duchenne muscular dystrophy 
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SUMMARY Swivel walkers were used to provide low 
energy ambulation in 11 boys with Duchenne 
muscular dystrophy in schools for the physically 
handicapped in South Glamorgan Our preliminary 
experience suggests that these walkers improve the 
quality of life and provide a useful part of the 
physical treatment of the condition. 


+ 


There are clear advantages in prolonging the mobi- 
lisation of boys with Duchenne muscular dystrophy, 
most particuarly in improving morale. The use of 
long leg calipers was first advocated by Spencer and 
Vignos in the United States! and has been used ın 
the United Kingdom, particularly at the Hammer- 
smith Hospital. Nevertheless, this approach has not 
been universally accepted. There have been difficul- 
ties with stability, with the boys falling over easily, 
fitting can be complicated, and the period that the 
walking is prolonged can be a short one. 

Swivel walkers were first introduced in America 
for children with amelia. The principle of their use 
is a pylon arrangement that uses side to side 
oscillation together with a forward centre of gravity 
to provide ambulation. Their use for children with a 
paraplegia was pioneered in the United Kingdom by 
Rose.? Their use for patients with muscular 
dystrophy was first suggested in the United King- 
dom in 1981, providing a means of low energy 
ambulation for the boys, and has been developed by 
Bennett.* We describe our preliminary experience 
with swivel walkers in boys with Duchenne muscular 
dystrophy in schools for the physically handicapped 
in South Glamorgan. 


Methods and results 


Most of the boys with Duchenne muscular dys- 
trophy at the special schools for the physically 
handicapped in South Glamorgan (Pentwyn and 
Erw’r Delyn) have actively chosen to use swivel 
walkers as part of a programme of physical treat- 
ment for their condition. This programme has been 
part of a multidisciplinary, problem orientated 
approach to muscle disease centred at the muscle 
clinic and regional genetic centre at the University 
Hospital of Wales (Professor P Harper and Dr J R 
Sibert). As well as dealing with the physical prob- 
lems we offer a comprehensive genetic service and 
active help in resolving any problems in the home 
situation. 

In 1984 swivel walkers were introduced into the 
special schools and up to now have been used by 11 
boys. Only one boy had declined to participate 
because he felt unwilling to have the extra phy- 
siotherapy involved We have used two types of 
swivel walkers’ initially, we used the Shrewsbury 
type, but more recently we have had good experi- 
ence with the Salford swivel walker. We have reason 
to believe that the Orlav swivel walker would also 
be satisfactory. Elective operations on the Achilles 
tendons have been performed tn most boys to help 
wheelchair position and comfort and to help with 
the use of the swivel walkers. 

The boys are placed in their swivel walkers by 
physiotherapists and helpers and are encouraged to 
walk. It takes two people about three minutes to 
place a boy in a walker. The boys can use their 
swivel walkers to go between classes or can be taken 
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in a transporter. The distanve -ravelled varies from 
200 metres <0 a few metre:.. Our fastest pazient takes 
about 1C minutes to travel .OC metres, Gut a more 
typical time 1s 20 minutes. Each bov hes his own 
fitted swivel walker, whiza ccsts about £600. The 
parents are encouraged tc take the apparatus home 
at weekends and during szchccl holidays. All the 
boys who have started wart these walkers are still 
using them, and some fave Jad increased rather 
than deteriorating performs ice :n them as measured 
by dstance travelled and =peed. 

Th2 morale of all the bov: has increased using the 
swivel walkers. This has resvltec in a greacer interest 
ın life and less depression All -he parents have been 
pleas2d with this metho of treatment One boy 
aged 16 restarted his O lzel course afer he had 
abendoned itt Only one boy has increasec his weight 
certie since starting on t22 programme. One boy 
has develoved scoliosis, Dr reasons unrelated to the 
swivel walker. 

The meen age of the bov: on beginning treatment 
with a wheelchair was 3 £ years and ‘heir mean 
intelagence quotient (IQ) was 85. AL the boys 
managed the swivel walkers, even the three with IQs 
below 70. In this series t12 mean aze of the boys 
wile on treatment with a swivel walker was 12-4 
years, with a range of 9 to 15 years. We anticipate 
that these figures wul cecrease as D0ys enter the 
programme earlier. 


Discession. 


The advartage of prolorging mobilisation seems to 
be in preveating or reducinz the mward locking 
altitade and depression tnar inevitably seems to 
affect boys with Duchemme muscular d=strophy. It 
will also nelp prevent 5>2sizy and mzy minimise 
deteniorat.on in muscle po-ve-. The uproght posture 
may also be helpful in prevenzing sccliogs. We have 
nz doubt that swivel walkers are helprul to many 
boys with Duchenne musculer dystropty. They do 
nct, however, replace real walking nd. their use 1s 
lumiced ta flat surfaces. They need a considerable 
amcunt of therapist tire and close attzntion from 
the orthohst and the paediztneian. 


Swivel walkers are difficult to fit 1f there are gross 
knee contractures and should probably be used 
when mobility 1s reduced before contractions 
develop. We believe that the prevention of scoliosis 
Is important in muscular dystrophy. Scoliosis can be 
uncom-ortable, limit upper limb function, and also 
be cosmetically unsatisfactory. Perhaps more impor- 
tantly, mt inevitably reduces lung function and 
probably reduces life span. We have used early 
jacketing to prevent scoliosis and we have been 
successfil ın all but one of our boys at special 
schools. The use of the Luque operation 1s an 
alternative approach to scoliosis in Duchenne 
muscular dystrophy. 

So far we have mainly limited the use of swivel 
walkers to special schools for the physically handi- 
capped in South Glamorgan. We have recently had 
some success with two boys, however, outside our 
county, one of whom attends a normal school. Both 
these boys have a dedicated physiotherapist and 
considerable parental support. Although the War- 
nock committee recommended that children with 
physical handicaps should be educated in local 
schools, we believe that in Duchenne muscular 
dystrophy there are often important advantages for 
boys who are educated in schools for the physically 
handicapped where they are able to take advantage 
together of a programme of physical treatment such 
as that outline in this paper 
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T activation haemolysis and death after blood transfusion 


M M PLACZEK AND D W GORST 


Special Care Baby Unit and Department of Haematology, Royal Lancaster Infirmary, Lancaster 


SUMMARY A 30 week gestation infant developed 
necrotising enterocolitis associated with Clostridium 
perfringens septicaemia at 3 weeks of age. He 
responded to treatment with intravenous fluids, 
antibiotics, and blood, but his blood haemolysed. 
Because of anaemia further blood was given, but, 
within minutes he died. 

Examunation of his red cells showed an increase in 
T activation. 


The T antigen is present in an occult form on all 
human cell surfaces. It may be shown by receptor 
destroying enzymes—for example, neuraminidase— 
which strips N-acetyl-neuraminic acid from the red 
cell surface, a process known as T activation This 
can occur during anaerobic infections, particularly 
those caused by clostridium species. T activation can 
be detected using the peanut lectin test ' a saline 
extract of the peanut (Arachis hypogea) strongly 
agglutinates T activated red cells. The test can be 
carried out rapidly on slides at room temperature. 
The T antibody (anti-T) is a naturally occurring IgM 
antibody in adult sera, though it ıs not usually 
present in the serum of newborn infants and young 
children. If T activation occurs in neonates, transfu- 
sion of plasma products containing anti-T may cause 
or exacerbate severe or fatal haemolysis. 


Case report 


The infant was the second of twins delivered by 


emergency lower segment caesarean section at 30 
weeks’ gestation for an antepartum haemorrhage 
due to placenta praevia. Birth weight was 1580 g. He 
required intensive resuscitation and developed idio- 
pathic respiratory distress syndrome which necessi- 
tated mechanica! ventilation for four days. He had 
an umbilical artery catheter for eight days. 

By the third week of life he was making good 
progress and gaining weight on nasogastric feeds. 
There was a sudden deterioration on day 20 
when he passed a bloody stool Necrotising enter- 
ocolitis was confirmed by x-ray and Clostridium 
perfringens was isolated from cultures of blood, 
stool, and skin. Haemoglobin concentration was 
11-5 g/d! and spherocytosis was seen on the blood 
film. He was initially treated with intravenous fluids, 
5% albumin solution (plasma protein fraction), 
antibiotics, and mechanical ventilation, and wken 
given fresh frozen plasma and red cells in optimal 
additive. He had improved by the next day, but 
there were signs of increasing haemolysis, in 12 
hours, his haemoglobin concentration fell from 12-7 
g/dl to 8-8 g/dl with severe spherocytosis and Hus 
serum bilirubin concentration rose from 100 to 230 
pmol/l. He developed gross haemoglobinuria. A 
transfusion of plasma reduced blood was started, 
but within minutes he collapsed and resuscitation 
was unsuccessful. Necropsy confirmed the diagnosis 
of necrotising enterocolitis affecting the colon and 
terminal ileum without perforation. 

Repeat examination of the blood used for transfu- 
sion showed no incompatibility with the infani’s 


Table Relation between clinical course and antt-T titre. in blood products 


Day Tıme = Clinical event Ann-T ttre of 
(hrs) blood product" given 
20 0900 Necroumng enterocolitis 18 ml plasma protem 
chagnosed fraction (O) 
1930 
1945 15 ml fresh frozen 
plasma (1/8) 
21 m! red cells m 
optimal additive (1/4) 
21 0800 Clmically mproved 
2000 ~=—s Increasing hacmotysts 
22 0100 Plasma reduced 
blood (1/16) 
0105 Collapse death 


Haemogfobin Serum bilirrubm T-Cell status” 
concentrauon (g/dl) concentration fumol) 
115 Negative 
93 Weak positive 
127 100 Strong positive 
88 230 

Strong positive 


TT cell status T activation of mfant s red cells shown by testing with peanut lectin, “tests done by two hour mcubation in tubes y strongly T activated cells 
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bleed and the direct ant globulin test (Coombs) 
remaimed negative. Using the peanut lectin test, 
however, increasingly stromag — activaticr of the 
infant’= red cells was showa The Table summarises 
the cli-ical course and shew: the titre of anti-T in 


the varous blood produc:s used 
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Discussion 


Dic tls infant die from azwe haemoiysis due to T 
ant: body in the donor blocd* T activation :n vivo 1s 
uncommon and usually o7 ro clinical importance, 
thougk it interferes with blood grouping te-~zs. It has, 
hewvev2r rarely been assocekted with complement 
mediaked haemolysis ir  nfants, either spon- 
taneocsly or through blocc <ramsfusion. Seger et al 
in 1979 stressed the potertiel kezards of alood and 
excha~ge transfusion in patients with recrotising 
enterocolitis caused by chs ndta.”? They suggested 
that the T antigen titre shcuH te checkedin all such 
ceses and rf positive, thet the blood products be 
avoid=d. Washed red celB suspended in plasma 
proie1 fraction, should be rsed? A ag bsequent 
study reported T activate&m in 16 chiEiren with 
severe anaerobic infectia meluding sight with 
necrccising enterocolitis * ovak found T activation 
in fcar of 20 consecutive cases of aecrotising 
enterscolits, but usualy associated with more 
extemive cisease and septicaemia.” Severe haemo- 
lysis occurred in two incects who kad previously 
recer-ed products contaria plasma. OtLer authors 
have also cescribed fatal ra2meclysis exacerbated by 
blood trarsfusion in infancs with Grart negative 
epsiz and T activated rec calls ê 

Weak T activation wes dezected in our patient 
within 12 Fours of the onset of necrotisin2 enteroco- 
hts and clostridial seftcazmia. Th reaction 


became more strongly positive after the first blood 
transfusion, but clinical haemolysis did not occur 
until 24 hours later. Within minutes of starting the 
second transfusion the infant collapsed and died. 

In spite of earlier reports we had previously been 
unawa-e of the potential hazards of blood transfu- 
sion ır patients with necrotising enterocolitis. T 
activaton can be detected quickly and easily with 
peanut lectin, and we suggest that this should be 
done before blood transfusion in all infants with 
necrot sing enterocolitis or severe sepsis due to an- 
aerobic organisms. If T activation is confirmed then 
blood ard plasma products containing T antigen 
must be avoided. 


We thank Dr G Mullard, Pnncipal Sctentific Officer, National 
Blood “raasfusion Service, Lancaster, for his help 
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Annual statistical review 


P O D PHAROAH AND E D ALBERMAN 


Department of Community Health, University of Liverpool, and Department of Clinical Epidemiology, The 


London Hospital Medical School 


It is the intention of the Archives of Disease in 
Childhood to produce an annual review of national 
statistics pertaining to children, and to comment on 
the major changes that have occurred during the 
year. There is a wide range of data that might be 
considered in this way, including those referring to 
demography, mortality, morbidity, behaviour and 
use of health and social services. This first review 
introduces some of these data, their source, and 
recent trends. We would welcome comments on 
areas of interest to readers. 


Demography 
Number of births. Following a peak of just over one 


milhon births in the United Kingdom in 1964, a 
nadir was reached 1n 1977. Since then there has been 


1100 


No of births (1000's) 
B 
o 


3 
Oo 


1961 65 70 75 80 85 
Year 


Fig. 1 United Xingdom. trends ın annual births 1961-85 


Source Office of Populatnon Censuses and Surveys (OPCS) Population 
Trends 
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a small increase and during the 1980s the annual 
birth rate has remained fairly stable (Fig. 1). 

The number of births each year is determined by 
the size of the female population of childbearing age 
and their fertility (the general fertility rate) During 
the 1980s there has been a tendency to postpone 
pregnancy (Table 1), with a decline ın fertility 
among women aged 20-24 and 25-29 and an 
increase among those aged 30 or over. These 
demographic shifts are relevant to such indices as 
perinatal and infant mortality and morbrdity—for 
example, Down’s syndrome—as these are affected 
by the maternal age distribution of births. 


Teenage pregnancy. This poses problems both for 
the mother and the child. International comparisons 
of abortion, birth, and pregnancy rates (Table 2) 


Table 1 Age specific fertility rates (per 1000) in England 
and Wales 1980-85 


Age of mother 
Year <20 20-24 25-29 30-34 35-39 # and over 
1980 30 4 1127 133 6 75 223 48 
1981 28 | 105 3 129 | 68 6 217 49 
1982 274 106 6 126 4 69 | 22 8 47 
1983 26 9 94 5 126 4 715 23 ! 48 
[984 27 6 95 5 126 2 736 23 6 49 
1985 29 5 945 127 6 76 4 24 1 50) 


Source OPCS Senes FM} 


Table 2 Pregnancy, birth, and abortion rates per 1900 
women aged 15-19 in 1981 


Pregnancy Birth Aborron 
Netherlands 143 90 53 
Sweden 34 6 143 21 
France (1980) 43 0 24 8 18 | 
England and Wales 45 4 28 6 168 
USA $6 0 527 43 3 


Source Report to the Ford Foundation on the finding and policy tmplicanons 
of a comparative study of teenage pregnancy and fertility in developed counties 
New York The Alan Gutmacher Institute, 1985, 
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throw lizht on the use of family plarning and 
atortDn services by this a22 group. There: 1s a wide 
variaton in pregnancy retes trom 96 per 1900 
women eged 15-19 in the United States oF America 
to 14 per 1000 in The Netazrlands, Crucial to this 
variat on 1s the amount >È sexual activ-ty among 
teenagers, for which ther= are no roucine data. 
Limited ev-dence from special surveys, however, 
suggests that the proportion of teenagers mdulging 
in sexual activity is similar throughout the Western 
world.’ This being so, amd assuming that spon- 
taneous abortion rates are also similar, zhe differ- 
ences observed in Table = must be a.tmbutable 
either to th2 use of contreéceptives or to terapeutic 
abortions. American data suggest that Ihere is a 
failure to >Dractise contraception leading to high 
pregnancy and abortion rates. In contrast, the low 
pregnancy rate in the Nettenards is presunably due 
te widespread use of comtraception England and 
Waes, France, and Sweden have moderate preg- 
nancy rates. 


Tab 2 3 shows conception rates per 1000 for those 
aged wader 16 in England and Wales between 1974 
and 1884, After an initial fall these rates started 
rising = 1981, although recently the number termin- 
ated Ey abortion has increased Of concern is the 
pronoinced increase in girls aged 14, whose concep- 
tion rate rose from 4-3 per 1000 mn 1980 to 5-5 in 
1984. 


One parent families. A question relevant to child 
health and care practices is the upward trend in one 
parent families. Whatever definition 1s used there 
has been a considerable increase in the number, 
which in a recent report,” was estimated as 100 000 
(12% between 1979 and 1984. 


Mortality 
Demozraphic effects on mortality rates. An impor- 


tant novation in the analysis of infant mortality 
statistcs has been the routine linkage of infant death 


Table 3 Conceptions under _€ years of age in England and Waes, 1974-84 


Year o. Number of co-tee>nors 

cencepron 
Total No of conceptions Tota’ No of 
conceptions ex.ding to ferm.nated 

births 

1974 9371 -843 4528 

197% 9181 m34 4787 

1376 9191 ~ iS 4893 

1977 8993 ~Z16 4777 

137E 9103 4412 4681 

1937% 9108 1079 5029 

1380 R580 3535 4645 

198: 8561 E94 4867 

1982 8999 3675 5124 

1983 9369 10.46 5323 

1984 9649 4278 5371 


Souree OPCS Senes FMI No 12 


Concepiton rates per 1000 


Total No of Conceptions Concephons 
conceptions leading to terminated 
births 
85 44 41 
8 1 39 42 
79 37 42 
76 36 40 
76 37 39 
75 34 42 
72 33 39 
73 31 42 
78 34 44 
83 36 47 
86 38 48 


Table 4 Perinatal, neonaal, ard post-neoaatal mortality by maernal age, parity, and social class for 


Erglind and Wales in 1984 





Age of moatie P 
(legurmate Eurhks saly) 


20 20224 23-29 30-34 35+ 0 
*Perratal mostality 136 10D >1 90 13 3 104 
tNeov atal moztality 78 535 51 48 64 56 
tPost-neoratal mortality 65 43 0 31 28 2-5 


(leginmate births anh) 


Soctal dass 

(legitimate births only) 

2 It I li Hi il iV Y Others 
NM M 


78 Ge 135 71 79 82 98 116 i41 98 
47 $f 
37 4c 48 2-2 26 31 32 40 


68 41 45 45 56 63 72 56 
57 67 





Source OPCE Senes DH3 No 17 
*Per 100C tote! births, tper 1000 ire Erith: 


and birth registration documents for England and 
Wales Throughout the 1980s linkage has been 
successfully achieved for over 98% of infant deaths, 
which permitted the analysis of perinatal and infant 
mortality rates by mother’s age, parity, and social 
class (Table 4). These data have directed attention 
to the importance of social factors and patterns of 
child bearing on mortality risk. Unfortunately, up to 
date figures on childhood mortality risk by social 
class are not yet available, having been excluded 
from the most recent Decennial Supplement on 
Occupational Mortality > We know, however, from 
previous reports that the gradient of risk with social 
class is even sharper ın childhood than in infancy, 
particularly for accidental deaths. 


Perinatal mortality. In 1965 The World Health 
Organisation recommended that the perinatal 
period should include all deaths after the twenty- 
eighth completed week of gestation and early 
neonatal deaths of seven days or less. This definition 
still stands, but largely as a result of neonatal 
intensive and special care, there have been sugges- 
tions that the period should be extended from after 
the twentieth completed week of gestation to the 
end of the neonatal period (28 days). Perinatal 
mortality ın the United Kingdom in 1985, for the 
first time, was in single figures at 9-9 per 1000 total 
births. 


Neonatal mortality. The division of infancy into 
neonatal and post-neonatal periods was suggested 
over a century ago by William Farr because the 
causes of death in the two periods were so different 
and influenced by such different factors. In develop- 
ing countnes post-neonatal deaths comprise the 
largest proportion of infant deaths; in developed 
countries the reverse applies, and it 1s more 
appropriate to examine neonatal and post-neonatal 
mortality separately. 

Table 5 shows the trends ın the causes of death in 
the neonatal period. The pattern 1s dominated by 
two groups according to the International Classifica- 
tion of Diseases (ICD}—congenital anomalies and 
certain conditions originating m the perinatal 
penod. In the latter group, retardation of fetal 
growth and immaturity and hypoxia and birth 
asphyxia are the main causes of death 

The decline in neonatal mortality due to congeni- 
tal anomalies is partly due to the striking fall in the 
prevalence of neural tube defects (Fig. 2). The 
downward trend began in about 1974 and was still 
evident in 1985 but can be attributed only in part to 
the programme of screening for neural tube defects. 
The cost effectiveness of this programme is decreas- 
ing as the birth prevalence declines. 
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Post-neonatal mortality. While perinatal and neona- 
tal mortalities have shown a progressive and ın recent 
years accelerated reduction, post-neonatal mortality 
has only marginally improved (Fig. 3). Table 6 
shows comparisons of international post-neonatal 
mortality. In most Western countries the rate has 
not changed much over the past decade, though 
different countries are stabilising at different levels. 
Because the numbers of post-neonatal deaths in 
some countries are now so few, random variation 
accounts for much of the annual fluctuation. 
The causes of death in the post-neonatal period 
differ from those in the neonatal period (Tables 5 


Table 5 Neonatal deaths by cause for England and Wales 
in 1984 (rates per 1000 live births) 


1980 = 19ST EQ 1983 I% 
Diseases of the 
respiratory system 018 017 0 14 015 0 10 
(ICD 460-519} 
Congenital! anomalies 2 36 2 12 2 05 1 84 1 76 
(ICD 740-759) 
Certam conditions 
onginating in the 
perinatal period 459 3 8 3 73 3 58 3 35 
(ICD 760-779) 
All causes 7 & 6 6&6 6 27 5 85 557 


Source OPCS Senes DH3 


Notification rate / 10 000 births 





1970 71 72 73 74 75 7% 7778 7 ® H & & B4 65 
Year 


Fig.2 Neural tube defect notification rates. 
Source OPCS Monitor MB3 86/2 
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Rate per 1000 





197) 71 72 73 % 75 76 7 73 7% 808 R 8485 


Fig. 3 Irfarnt mortality (United Kir-gdon). 


Table 6 Iniernattonal compersoas of past-reonatal 
moriaaty (rates per 1000 lnz eira ; 


1980 IE 192 F283 1984 1985 
Demmars 29 29 3~ 31 NA NA 
Ergi.nd and Wales 43 Aa 4- 42 39 40 
Gerr att? 48 “A NA 4E 44 NA 
Netherlands 29 29 3~. 31 NA NA 
Seatlanc. 43 A4 g~ 43 4l 39 
Unred States 41i 39 35 33 38 NA 


Source WEO annual statistics, OPCS LTopilaton trends 
NA=nor avalable 


Takle 7 Post-neonatal deatks by caase (rates per 1000 live 
berths. 


1980 Sal 1982 1533 1984 


Infectiogs and 


parastie dscases 016 Cr 813 B 4 012 
CCD 000-134 

D szase- of the 
respiratory syuien 1 03 t AS 0 88 071 0 55 
(ICD 46C-515) 

Cougerctal anomalies 077 t% 093 O84 OR 
(ICD 74-759 

Succen desth, cause 
unknwn 1 42 55 |73 l a5 1 40 
CCD 79%) 

All causes 446 -~ 4l 455 4:9 3 $1 


and 7} As a specific category ‘sudden death, cause 
unknown’ first began to be registered in large 
numbers about 1970 after which it rapidly peaked in 
1982; it now accounts for about 40% of post- 
neonacal deaths. During this period there has been 
little change in the rate for the combined categories, 
‘diseases of the respiratory system’ and ‘sudden 
death. cause unknown’, which is probably due to the 
chang-g pattern of certification; most deaths now 
recognised as sudden infant deaths would formerly 
have >een registed as respiratory conditions. 


Childkood mortality. Fig. 4 shows recent trends min 
early and childhood mortality Although overall 
trends for all ages are fairly consistently downward, 
certain features cause concern, the flattening out of 
mortaity in the 10-14 year age group; and the 
number of deaths due to accidents. 


Mortality directly related to birth weight. National 
data cn birth weight arising from the birth notifica- 
tion s7stem have been available since 1953 for live 
births and 1955 for stillbirths Until 1975 data on 
birth weight were only for births of 2500 g or less 
and ths has proved a serious deficiency. For infants 
of nommal birth weight (over 2500 g) it is necessary 
to subtract the low birthweight notifications from 
total sirth registrations. As these data sets arise 
from different sources discrepancies occur; it is also 
impossible to divide the bigger infants into birth- 
weigh- subgroups. A further problem lies in the class 
intervals used. The birthweight groups tabulated are 
1000 g, 1001-1500 g, 1501-2000 g, 2001-2250 g, 
and 2251-2500 g, which differ from the WHO 
groups of up to 999 g, 1000-1499 g, 1500-1999 g etc. 
Becatse of the tendency to record birth weight to 
the nearest 10 g, important differences may arise 
between the two systems, particularly among the 
very ow birthweight infants. 

In 1975 the Office of Population Censuses and 
Surveys (OPCS) in association with local health 
authonties and the birth notification system first 
started recording birth weight as part of the registra- 
tion procedure. Initially the birth weight was regis- 
tered in only 50-60% of infants but by 1984 this had 
imprcved to almost 100% of live births and in over 
98% of stillbirths. Table 8 shows birthweight specific 
stillbiths and infant mortality for 1984. It is 
noticeable that these rates are high in those infants 
whose birth weight was not registered. This group is 
probably biased by the inclusion of an excess of low 
birthweight infants who die soon after birth but 
beforz they have been weighed. Some of these 
infants were not weighed because they were con- 
sidered to be too ill; it 1s increasingly being 
recognised, however, that proper clinical manage- 
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Fig 4 Childhood mortality for females in England and 
Wales 


ment of these babies cannot be adequate if their 
weight 1s not known so that in future this category of 
‘not weighed’ should decrease. 

International comparisons of birthweight specific 
mortality are difficult for several reasons. In spite of 
birth weight having a major influence on mortality, 
few of even the developed nations provide birth- 
weight specific data When data are available, the 
birthweight class intervals may not coincide and 
mortality may not refer to the same penods in 
infancy. Table 9 shows perinatal and neonatal 
birthweight specific rates for England and Wales 
and Denmark (1983) and for Sweden (permnatal 
only) (1981). These figures should not, however, be 
taken at face value, there may be differences ın the 
registration of infants of very low birth weight and 
gestational age less than 28 weeks, and also in the 
proportion of births for which birth weight was not 
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stated. As the latter are predominantly infants of 
low birth weight, there will be a corresponding bias 
m mortality 


Notifiable diseases. The OPCS annually produces 
data on the number of cases of notifiable diseases. 
Fig. 5 shows examples of the trends in notification of 
whooping cough and measles, 

Data on vaccination rates are published in the 
Department of Health and Social Secunty (DHSS) 
annual report, the State of the Public Health. Table 
10 shows trends in the vaccination rates since 1974 
The pronounced lowering of the vaccination rates 
for whooping cough following the adverse publicity 
given to the vaccine in 1976 is clearly evident. There 
were smaller effects on vaccination rates for 
diphtheria, tetanus, and poliomyelitis. The rate of 
vaccination for pertussis is slowly increasing again, 


Table 8 Birthweight specific mortality for England and Wales in 1984 


Mortality Birth weight 
<1500 g 1500-1999 R 2000-2499 g 2500-2999 g 3000-3499 g 3500-3999 g 4000 Not 

and over stated 

*Sullburth 165 4 61 3 20 7 48 17 13 19 TT 3 

*Perinatal 365 9 94 7 30) 4 73 28 21 28 242 0 

tNeonatal 278 9 443 128 36 i7 il 12 254 8 

tPost-neonatal 36 6 16 6 87 47 30 24 17 166 

tnfant 315 4 609 20 83 47 36 30 220 4 


Source OPCS Monitor DHI 861 
“Per 1000 total births, iper 1000 live births 
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Table 9 Freraational compcrsots of barthveight specific 


Birth w-ight Permatal racrul i} 
(g} {rates per OM wa" births} 
England aac sSennaark* 
Wales” 
~14cs 387 6 3305 
1503-199 103 3 117 4 
2000-299 30 2 27 & 
2500-299 75 8 F 
3000-3299 28 2¢& 
3500-3599 22 2z 
4000 ard over 2-8 2€ 
Not tated 227-7 130 = 


mortality 
Neonatal mortality 
{rates per 1000 isvebtrths) 

Swedent England and Denmark* 
Wales* 

339 1 295 5 266 2 
90 1 46 6 43 1 
341 13 3 8 1 

94 37 35 
24 17 13 
19 14 1-6 
16 15 16 
245 8 205 8 130 4 


“1962, +1981: fcurce OPCS Monitor DHE 391, Madiink fodelseregrtrenng 1983 (Dermark}, Medicinsk fodelseregistrering 1981 (Sweden) 


as 73 chat for measles, wh_cl has been a more recent 
addition to the vaccinatom programme 


Other mcrtidity indicato-:. Every year the results of 
a sample survey of houscholds (General Household 
Survey) 13 published showirg tables cn Icng standing 
and imited iness, hosprel octpatiert attendance in 
a thee month period, gereral practitioner consulta- 
trons in tae 14 days before the interview, and average 
number of consultations each year. Date from these 
surveys :Low an apparert ne in self-»eporting of 
lor.gstandimg illness, ami in use of general prac- 
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Fig 5 Yeasles and whoorr g cough noufications. 


Secce OCC? Sertes MB2 Registrar Cenemal’s Stoustical Review of England 
cad Wales Fart I 


titioner services, over the 10 years from 1974-83. 
The reporting of illness in members of any house- 
hold is to some extent related to expectation and 
views o1 health, and it 1s likely that the observed rise 
reflects these aspects rather than changes in incidence 
of disease. Data on trends in hospital discharges for 
children can be obtained from the Hospital In- 
Patient Enquiry (Table 11). There has been a slight 
increase recently in all three age groups shown, but 


„the pattern is not consistent. Regular surveys are 


also carned out on dental health* and smoking 
habits in childhood,’ and these form an important 
part o> our knowledge of child health. These 
statistics are difficult to interpret because of the 
frequent changes of age grouping; we hope this will 
be corrected in future. There is also a striking lack of 
natione! data on trends ın childhood growth.°® 


Personal Social Services Statistics. Another aspect of 
trends in child health can be seen ın data on the use 


Table 1D Trends in vaccination rates percentage of 
children vaccinated before 3 years of age (England) 





Diphthera Whooping Tetanus Polio- Measles 
cough myelitis 
1974 83 80 83 82 56 
1975 g! 78 82 81 55 
1976 77 61 TT 77 50 
1977 78 x» 78 TT 5k 
1978 80 4l 80 80 52 
1979 81 31 81 81 SI 
1980 82 35 g2 82 54 
1981 83 42 g3 83 55 
1982 85 47 85 g4 57 
1983 86 55 86 86 él 
1984 86 60 86 85 63 





Source DHSS On the State of the Public Health (Annual Reports) 


of personal social services. Table 12 shows the 
numbers of children who are in the care of local 
authorities; data on nursery services and registered 
chid minders are also available. Benefits 
related to childbearing are difficult to obtain from a 
single source; some indication, however, of the 
effect of children on the financial status of the family 
is shown in Fig. 6. A married couple with four 
dependent children, despite an increase in earnings 
from £60 to £135, would have an unchanged net 
spending power of about £110 because of the 
increase in income tax and withdrawal of means 
tested benefits. 


Summary 

i 
We have given an indication of the range of national 
data which are available on child health. Paediatri- 


Table 11 Trends in hospital discharge rates per 10 000 
population in England 1979-84 


Age group 1979 1980 198! 1982 1983 1984 
(years) 

o4 1309 i334 1378 1406 1403 1427 
5-9 é50 685 702 682 717 716 
10-14 467 491 501 501 523 535 


Source OPCS Monitor MB4 86/1. 


Fable 12 No (000’s} of children in care of local 
authorities in England 


Age (years) 1973 1979 1980 £98! £982 1983 
<5 12 0 99 10 i 96 96 87 
3-15 56 6 617 62 1 599 %35 518 


16 and over 20-3 23 6 23.0 227 22 6 217 
All chidren 88-8 95 2 95 3 $2 3 887 822 


Source DHSS, Health and Personal Social Services Staustics for England 


1985 
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Mared couple, 
á children (aged 3,8, 11and $} 


Mamed couple, 
2 chidren [aged 4ond 6} 
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Fig.6 Net weekly spending power by level of gross 
earnings and type of family (April 1985) 


Source Central Staistcal Office Social Trends 1986 


cians are familiar with simple demographic, mortality, 
and morbidity statistics, and it 1s intended that 
trends in these should be updated annually. There 
is, however, a wealth of data on the use of medical 
social, and financial services which will be reported 
in future. Professional interest may help to improve 
the collection and presentation of national data, and 
we hope that this series will do this as well as 
providing a source of data for those who do not 
otherwise have access to It. 
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Guidance fcr divorcing parents 


G CAPLAN 


Seemtific Director, Fam=by Cer ter af the Jerusalem Institute for the Study of Psychological Stress, 


Jeruzalem, Israel 


Drvcree 1s 2ndemic in the Western world; in Britain 
one marnzg2 in three encs m divorce, and in the 
United States the propcrtton & one in two. When 
their parerts are divorc2d children are exposed to 
special dazgers to their >3rcho ogical development. 
The family ts the man scucce of psychosocial 
elemer.ts =ssential for kealthy developmnent—love, 
nurture, control, and guidance—anc is he environ- 
mərt in which personali-v and zender are moulded. 
lis breakccwn, in depzivirg childrem of these, 
reppesents major stress. A: the same time the 
parents’ preoccupation with their conjuzal struggles 
interferes with their abiB-y tc sapport their children 
in coming to terms wth thi and other stresses 
without psychological »- 3ccial ma adjustment. 
Most chidren show sıza: cf their stress through 
anmety, anger, iritabilty. depression, bodily com- 
p-amts, ard detenoratiom in academic >erformance 
durng the vear after divo-ce. About 34—40% suffer 
subsequertly from enidicing psychopathology or 
soc al maladjustment sum as d=preszior , aggressive- 
ness, anz lack of sef discpline that leads to 
del nquency, promiscum7, dicohelism, or drug 
adciction. This proporten is twc or three times 
more thar the proportion that would b2 expected in 
chi dren whose parents Aere n serious conflict but 
did not <civorce. 

Paediatricians who wish to ~educe current suffer- 
ing and <uture incapazty may sesk zo lower the 
intensity dT the stress caused to chilen and help 
parents cevote specia effor to supoorting their 
chadren n mastering ih:s stress. A Lst follows of 
gu-delines for paediatr dans who wish to help their 
pauents >v educating their varents. 

Parent. mtending te divorce shoul discuss the 
issies wick their child-em teore the separation to 
prepare -hem for whaz is about to happen in a 
manner geared to the r ages and cevelopmental 
Ierels. With preschccl cardren ths discussion 
should téke place a week or fwo before the family’s 
oreak uz; with 5-8 year olds the discussion should 
be a month or two d2fcr hand; cider children 
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shoud be given longer notice. If possible parents 
shou d talk to their children together to show that 
they agree. They should expect that, after this first 
discussion, they will need to continue talking about 
the issues with the children as a group or individu- 
ally depending on the children’s reactions and the 
quescdions they raise. The initial discussion should 
cove the following 10 points. 

(1: The parents intend to end their marriage, live 
in separate homes, and no longer be husband and 
wife because they have stopped loving each other 
and cannot live peacefully with each other; the 
divorce has not been caused by anything the 
chilcren have done. 

(2 The couple intend to continue as parents of 
their children, to love them and care for them 
throughout childhood. They promise this without 
regerd to what may happen in the future, when one 
or other may remarry and have additional children. 

(=) The children will live in the home of one 
parent and visit the other parent regularly. The 
parents know that children need continuing contact 
witt both of them for healthy growth and develop- 
mert, and both want the children to maintain close 
links with each parent 

(-} The divorce will be permanent. If the parents 
stop quarrelling after the separation and become 
friendly as they once used to be this does not mean 
tha’ they will live together again. 

(=) The parents realise that the children will 
probably oppose the divorce because it breaks up 
ther home, but the children cannot alter their 
decsion and should not try to do so. It has been 
made by the adults because of adult problems. 

©) The parents know that the children may feel 
angry, upset, and insecure. They have taken these 
reactions into account and are sorry about them. 
Thzy will help the children master these feelings; 
mest children succeed in this over a few months. 

(7) Divorce is common; every second or third 
merriage ends in this way. Thus the children should 
noz feel different from others; they should not feel 


ashamed because their parents have divorced. Like 
other family matters this 1s private, but the children 
should feel free to talk about ıt to their close fnends 
and their teachers. It often helps to share such 
matters with others who can provide support in 
times of difficulty. If, for a few weeks, thoughts 
about family troubles interfere with the children’s 
capacity to concentrate in the classroom or in 
homework ıt would be good for their teachers to 
know what is happening and help the children 
overcome the temporary difficulties. 

(8) The children should stay out of the quarrels 
between the parents, they should definitely not take 
sides Even though the parents have stopped loving 
each other they continue to love their children and 
will always do so. They each want the children to 
love the other parent. They will do their best not to 
say bad things about each other to the children; if 
because of anger they do not always succeed, the 
children should forgive them 
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(9) The parents do not wish the children to carry 
messages from one to the other, and promise to try 
not to send messages through the children. They do 
not wish the children to tell them what the other 
parent has been doing 

(18) The parents jointly or individually will talk 
to the children about these matters from time to 
time before and after the divorce. They know that it 
will be hard for the children to understand and come 
to terms with what is happening and that it will take 
a long tıme for them to adjust to the diviston of their 
family into two separate homes The children should 
express their feelings in any way that 1s comfortable 
and should feel free to ask questions, which the 
parents will try to answer 
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Vaccination and cot deaths in perspective 


S C ROBERTS 


Wellcome Research Labozcto-ies, Beckenham Kent 


SUMMARY In 1985 twn bovs simultaneously succumbed to sudden unexpected deaths two to 
three hours after vaccination with diphcheria, tetamus, and pertussis vaccine (DTP). This 
occurrence again raises fe question of whether an association of sudden infant death (SID) with 
vaccination is other tLan temporal. Takimg the incidence of SID in conjunction with rates of 
infaat vaccination in ta> United Kingdom, nine infans would be expected to die, each year by 
charce alone, sudderly within 24 hours of (and within each 24 hour period succeeding) 
vaccination with DTP. wins are at < greater risk of SID than single born infants and occasionally 
are found dead togeth2: Æ number of studies into DTP vaccination as a risk factor in SID have 
shown that SID is les; common ir vaccinated than in unvaccinated infants. 


Sudcen iniant death (SID) is a term used for -hose 
unexpected sudden deatis of infants thet cannot be 
adecuatelv explained amt s often characterised by 
the baby being found cead in its cat. It has a 
characteristic age distritLfion, occurring chiedly in 
infamts less than 1 year oid and peakmg ın those 
agec 2-3 months. Th2371e3 abound abou: the 
possble causes, and vaccimation has beer put 
forward zs one of these. caiefly because cf oc- 
casional temporal assoceticn. The s multaieous 
deaths of 5 month old tvim boys wizhin three hours 
of \accination with adscrbed diphthena, te-anus, 
and pertussis vaccine (DTP) again raises the ques- 
tion of association with vacc:nation. 


Incidence of SID 


GolHling & al surveyed the 2picemiologizal studies cf 
SIC and derived the fo lowing incideace figures.’ 
Fourteen studies in Morth America show2d an 
incidence of SID of 2-3 per 1000 live birtas. In 
Sweden the incidence wa; lower, with 1 per 1030 live 
births. In the United Kingdom the mean. (SD) 
incidence ecross eight sarveys was 2 (0-62) per 
1003.1 Vanations betweer studies can be accounted 
for partly by real differences. there are certainly 
fewer cases of SID in Sw2jen where infant mortality 
due to al causes is ver? low. Artefactnal variations 
arise from two sources Dz-fferent studies include 
SID from cifferent age grounds, by exclading perina- 


tal mortality within variable periods up to 1 month 
of age, and by excluding children older than 1 or 2 
years. A more serious source of variation is in 
diagrosis. Since 1972 the term ‘sudden infant death’ 
has teen accepted by coroners as an explanation for 
infant deaths on certificates. Its use is variable, and 
in rezent years it has taken the place of respiratory 
causes on death certificates. Thus ın some studies 
SID 1s taken to include deaths that would not be 
included in other studies. 


Protability of SID coincident with DTP vaccination 


Fedrick’s Oxford record linkage survey was a large 
survey of 206 cases of SID that occurred over five 
years at an incidence of 2-78 per 1000 live births.* 
The distribution of cases of SID ın different age 
groups was broken down: 88% were in the first year 
of lite and 30% between 3 and 6 months. Thus the 
incidence during the first year was 88% of 2-78/ 
100C-——that is, 2:45/1000—-and between 3 and 6 
months was 30% of 2-78/1000—that 1s, 0-83/1000. 
These figures can be used for the following observa- 
tions, where: 
D=Number of days in age band—for example, 
365 in one year, 91 in 3-6 months. 
Pc=Probability of SID in a child in a specified age 
band. This is equal to the incidence of SID in 
that age band. 
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Pd= Average daily probabuity of SID ın a child in 
a specified age band. 

{=Total number of DTP inoculations adminis- 
tered to children in an age band per year. No 
child receives more than one per day. 

N=Expected number of children per year, in 
specified age band, to suffer SID within 
24 hours of DTP vaccination. 

So (i) Pd=Po ag 


(ii) N=PdxI. 


From (i), the average daily probability (Pd) of 
SID ın a child during its first year=(2-45/ 
1000)+365=6-7x10; also the average daily prob- 
ability of SID in a child between the ages of 3 and 6 
months=(0-83/1000)—91=9-1x10°.. 

In the United Kingdom there are 700 000 live 
births a year’ and DTP vaccination is taken up for 
roughly 66% of infants—that is, for 460 000. Each 
infant receives a course of three doses of vaccine, 
beginning between 3 and 6 months, with the second 
dose following after 6-8 weeks and the third dose 
given 4-6 months later To simplify the calculations 
it will be assumed that all 1-4 million doses of DTP 
(460 0003) are given each year to infants in their 
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first year, with 930 000 doses (the first and second 
vaccinations) being given to children aged 3-6 
months. 

From (i), the number per year (N) hkely to die 
suddenly withm 24 hours of vaccination with 
DTP=(6-7X10°)x1 400 000=9-4. Similarly, the 
number likely to die suddenly within 24 hours of 
vaccination with the first or second dose of 
DTP=(9-1x10)x930 000=8-5. 

As described, neither the risk of SID nor the 
probability of being vaccinated are evenly distri- 
buted throughout the first year of hfe. Ideally, the 
daily risk of either event occurring could be calcu- 
lated and precise probabilities of concurrence 
obtained. The calculations have been kept simple to 
allow easy adaptation to any population. The 
estimates are likely to be inflated for two 
reasons: 

(1) Some infants that die unexpectedly have 
symptoms for some days and therefore may 
not have been vaccinated. 

(2) SID is associated with poor uptake of health 
services and hence with undervaccination. 

The number of deaths reported as adverse reac- 
tions does not approach the expected level. Well- 
come, who for several years have been the sole 


Proportion of twin individuals 
among cases of SID 





Proportion of twin individuals 
3 in population 


Fig 1 Proportion of twin born children among cases of sudden infant death (SID) from eight studies (white bars). 
Normal proportion of twin born individuals in live born population ts shown as the black bar. 
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manu-actcrers of DTP vazecme in the Un ted King- 
dom, have received reports through the zsommittee 
on the safety of medicines cfsix cot deaths occurring 
after DTP vaccination in over 20 years of reporting, 
bu: there were probably additicnal cases that were 
noi reporte-. During the -4 months after the widely 
putlicised case of the twins a farther five cot deaths 
have Deen reported to Wel’come as occuring within 
24 heurs of vaccination in the United Kingdom. 


Risk of SID in twins 


The chance of two indepercent chilaren dying 
suruftaneously after vaccination is remo-e, but it is 
Inverestina ~o note some 3 D=cial features of the rsk 
of SID to twins. 

Au average of 12 in every 1000 live births in 
Eurcpe end North Amea ere twins*—that is, 24 
twin indrvicuals. The number of twins found among 
SID victins ts out of propo-tion to their representa- 
tion in the population. This has beer found in 
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several studies of SID (Fig. 1), with about a 
threefold higher proportion of twins among cases of 
SID. In three of these studies, of 170, 184, and 162 
cases of SID, respectively, the authors additionally 
compared the risk of SID in twins with that in 
specific control populations.’ 1? © Knowelden et al 
selected 151 age matched controls from the popula- 
tion and found a fourfold higher proportion of twins 
among cases of SID ’ Standfast et al compared death 
rates among single born children (singletons) with 
those among twins and found the nsk of dying of 
SID for twins was 3-9 times higher than for 
singletons.” Froggatt et al compared SID with 
deaths by other causes and found an especially high 
risk of SID to twins, with twins constituting 8% of 
SIDs and 3-5% of other deaths ê 


Concordant SID in twins 


Of particular note ıs the greatly increased risk to the 
second twin if the first twin dies. This is illustrated in 


[ R sk to second twin 


Fig. 2 Rick of sudden infax death (SID) tæa twin of a SID vicum, showing the number of twins per 100 that succumb, 
given that sheir twins have Ted The black control ber shows the normal risk to any child (at 2-5 per 1000) 


Figure 2. The black bar shows a normal rate of cases 
of SID in the population at around 0-25%.' The risk 
to the second twin in six studies was between 5 and 
10%, although one study found no deaths ın second 
twins.® It is not uncommon for such concordant 
deaths to be coevalthat ıs, to occur on the same 
day—often with the twins being found dead 
together. Three concordant deaths described in 
three separate studies were all coeval.° ©? Cooke 
and Welch additionally described three cases of 
concordant, coeval SID ın twins that they studied in 
nearby towns (not part of their study population) > 
Spiers’ study was specifically of twins.!? The number 
of cases of SID he describes 1s inflated because he 
excluded only deaths ascribed to traumatic causes. 
Only his home deaths figures are reported here, 
since the hospital deaths were less likely to be cases 
of SID. Half of the concordant deaths that he 
studied were coeval. 

Smialek identified and presented reports on nine 
cases of coeval concordant twin deaths ın the United 
States and Europe, occurring between 1966 and 
1981.!° In a study of 112 cases of SID occurnng in 
twins over four years in England and Wales Carpen- 
ter described two coeval concordant twin deaths and 
estimated the rate of SID tn twins to be 2-2/1000, 
compared with a rate of 1-4/1000 in the general 
population '° 

The increased risk to the second twin does not 
argue a genetic explanation for SID; rather, simul- 
taneous twin deaths seem to be because of shared 
environment (which could include exposure to 
pathogenic organisms). Thus no difference ın risk 
has been found between identical and non-identical 
twins.'! © Data indicating that subsequent (non- 
twin) siblings of SID victims were at high risk of SID 
themselves have been refuted and updated by 
Peterson et al'’ with data from Washington that 
concur with the results of a Norwegian study.'* The 
latter found a rate of SID of 0-48% in subsequent 
siblings, compared with 0-13% in the population: in 
Washington the rate was 0-74%, not significantly 
different from the 0-4% rate found in controls. 

A study of 12 families with two or more cot deaths 
implicated psychosocial factors as the cmef cause of 
repeated cases of SID within the famuy.'? In 
another study investigations at the scene of death of 
26 cases of SID recorded that in at least six cases 
accidental death was implicated and that in almost 
all cases the situation was exacerbated by poor 
judgment by the caretaker of the infant.” Of these 
26 infants, four were members of a twin pair, and 
one was a tnplet. 

One factor that puts twins at higher risk 1s their 
low birth weights, a known predisposing factor for 
SID ın infants.” In a study of 42 twin pairs in which 
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one twin had died Kahn et al found both the weights 
and heights at birth of the SID victim to be 
significantly lower than those of the surviving twin 
and of 42 control twins # 

The twins who died ın 1985 were not identical 
This makes an idiosyncratic response to the vaccine 
unlikely That they should have died together was 
an extraordinary event but, as shown above, not 
without precedent from reported cases. A case of 
identical twins both dying, 16 and 20 hours after 
vaccination with diphthena toxoid and pertussis 
antigen, was reported in 1946” and was attributed 
to delayed anaphylactic shock. 


DTP vaccination as a risk factor for SID 


DTP vaccination is now often examined as a risk 
factor in epidemiological studies of SID after reports 
of clusters of cases of SID after vaccination in 
Tennessee and Oslo.***© The Oslo cluster was 
studied in relation to a larger area of Norway and 
found to be non-significant 7° The authors of this 
study suggested that the cluster in Tennessee was 
real and was an example of the 5% of occasions in 
which associations will be found, by chance, to be 
significant Two interesting points come out of these 
studies of clusters: firstly, once a ‘scare’ has begun 
adverse reaction reporting multiplies through im- 
creased awareness, secondly, looking for associa- 
tions in many places and at many times will certainly 
reveal sporadic associations that need not be causal 
In the Oslo cluster deaths occurred one week and tn 
Tennessee one day after vaccination. 

DTP vaccination seemed to be further implicated 
by a paper that purported to show an excess of cases 
of SID close to the time of vaccination among 27 
such deaths occurring within a month of 
vaccination 7 This paper has been criticised on 
account of methodological flaws, such as an in- 
adequate control group. The survey was retrospec- 
tive and so recall bias might be expected.” The 
dependence of the study on telephone contact of 
parents, for lack of which 80% of the onginal study 
population of 382 SID victims was dropped from the 
study, would have introduced a soctoeconomic bias. 
The multiple testing using different periods is 
statistically unacceptable and Mortimer et al’s retest- 
ing with a 2X7 contingency table showed no 
significant difference in distribution of deaths be- 
tween the vaccinated and ‘control’ populations.” 

In other studies that have looked at vaccination 
and SID there have been fewer vaccinated infants 
among SID victims than among control infants 
Thus in a study of 146 deaths in infants that died 
with no known predisposing organic disease, of 
which 47 were defined as SID, the rate of vaccina- 
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tion c any kind was 18%, compared with an 
approxmate 50% uptake n the popriation at 
large.~ A study of 26 unexpected infart deaths, 
each with two age matched concrols, found the rate 
of immunisation of any kind to be greaer in the 
contre. group 7! (This sady was conanued to 
incorporate 47 index cases, 7 of whem £5% were 
vaccinated, usually with DT?, compared with 75% 
of corerols ` In another stud~ o: 151 czses of SID 10 
of the controls, matched Fo- az2 and geographical 
area, kad received vaccinacions of anv knd within 
28 da~s of death of the index case compared with 
eight >f the index cases tasmselves ’ In a study of 
400 ceses of SID controis were matched for age, 
geogr=phical area, birth we'ght, and zace.’ Dispar- 
ities m vaccine uptake between different racial 
groups were thus controlled foz, and ıt was found 
that =f 373 index cases witt known vaccination 
histor es, 39% had receivec CTP vaccination com- 
parec with 57% of the 339 controls. 

In = prospective study ot 5004 infants who started 
primary immunisation with DTP, end 4024 who 
started with diphthena <etanis (DT), seven died 
suddenly within six week: æ vaccination—° This was 
no nre than was expect2.by chance. Three of the 
deatks were in the DTP group (at 4, 23, and 37 days) 
and hur in the DT group “2t2, 5, 37, ard 40 days). 


Hypexaemla as a cause cf SID 


Hyp=xaemia has often b2en studied. with equivocal 
resu zs, as a potential caa-e of SID.” In a recent 
stud. of 1) infants who su-fe-ed sev2re episodes of 
hypoxaenna the episode. werz caused by prolonged 
expisatory apnoeas.* Ons of the subjects, with 
clinrally unnoticed anc ‘et frequent =pisodes of 
hypcxaeria, was the -wn of a SID victim. In 
con-cast to whooping ccugh itself, in which hypox- 
aera 1s caused by prolcmged expiratory paroxysmal 
coushing, DTP immurisition was net found to 
incr=ase <bnormalities in vert:latory patterns for 30 
consol infants, 46 imcants with unexplained 
apmmeas, end 33 subsequent siblings of SID 
victims.” This study was unaple to cuactify obstruc- 
tive apnoeas, which keve been tmpicated as a 
furer mechanism for 32D.*° 


Cosclusien 


In conclusion, it is not su-prising that a routine 


prccedure in infants sack as vacc-natcon has been 
imclicated in SID. Unexpected deaths require ex- 
planation and vaccinations are administered to 
infints et an age of High rsk of SIL. By chance 
alcie, however, around mane infants a rear would be 
exzected to die sudderly in the United Kingdom 


within 24 hours of DTP vaccination (and, equally, 
another nine to die during each 24 hours succeeding 
vaccinaticn). The simultaneous death of twin boys 
after vaccination was, nghtly, regarded as an ex- 
traordinary and distressing event, yet it is true that 
twins are particularly susceptible to SID. Although 
it is nattral to link an unexpected event with its 
precursor events, coincidences do occur and should 
be seen in perspective. 


I express ny thanks to the graphics department, the statistics 
department, and the secretarial staff at The Wellcome Foundation 
and to Er W Shepherd and Dr A H Gniffith for ther help and 
encouragenent. 
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The ral2 of neonatal nurse 
practiticn=rs: a viepoint 


Sir, 


In October 1684 the British Feed atric Assocation pro- 
duced a discussion documear encitled, ‘The Future in 
Paediasics ere Child Health. This contained th sentence, 
“We wonder 12 the newborn incersive care nursery could be 
the place -o experiment with ause techniciansan order to 
reduce the cependence on jurn- doctors ` In August 1985 
the matter wa. again raised 1m tae editorial of he Lancet, 
the shortfaL .n senior house cfiicers and registrars could 
perhaps be mzde up by neona A nasses Defe-mng to the 
North Am2rizan experience where nurse clinicians/ 
speciaLsts weze undertaking procedures such as lumbar 
puncture, excagnge transfusion? amd arterial puncture, if 
was Stated het neonatal nurses, ‘might now ke asked to 
consider £ greater degree of -esoomsibility in tae neonatal 
intensive czr= unit, although ultimate responsibility for 
medicel care will remain witt Fe consultants The British 
Peediatric Association has talben timidly) aready sug- 
ges-ed this acd its members sao.ld now act boldly ° 

A iveratare search mto the zole of the necnatal nurse 
practiLoner showed that this post existed im scme units in 
Canada and the United Se. and that appropriately 
trained nurses could replace house offices with no 
reducton 17 .tandards of cerz It ss not documented as 
being 2stab.isaed in Great Bota n. and we are incertain to 
waat extent p-actices exist, woLch Pinge on the-edge of this 
rcle ir extended duties of the nurse in neonata units Two 
members of the executive cxnnatttee of the Neonatal 
Nurse: Association are curr=1 ly undertaking a national 
survey of the practice and vews of memters on this 
develcpment- 

The mtrocaction of this rc]2 raises many questions that 
recuire de2p thought and cerzful assessmert to ensure 
neonatal cere-1s not compromscd. [f this role s integral to 
the fucure of neonatology, a. >ar redical colEagues have 
suggetted, we must consider zhe safety and effectiveness of 
such a rde and the metod >y which + could be 
introduced. But we must fis” dentify the cucrent dilem- 
mes, which pese grave diffici l12s for this specplity and are 
a matter cf mutual concern 11 me United <ingdom 

Dung he past decade the face of neonetal care has 
changed dramatically. As m2dical and scientific under- 
standmng o: tke newborn hasincreased, the complexity and 
scope of newzom intensive zare has demanded more 
versanle narang practice and knowledge. Larger numbers 
of traned recnatal nurses ate required 10 maintain the 
quality and continuity of care Staffing neona al units with 
discomtiru dus nursing resou-ces is now the mest persistent 
and citica: area of concern c encer nurses. “here is wide 
recognition of problems nsecing to be addressed as a 
matter of urgency. These irede inadequate nurse estab- 
ishments, falure to fill estasazhments, short -enure posts, 
ard reten.ion difficulties, crc a lack of traning places 
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Chromic understaffing has resulted tn disproportionate 
nurse biby ratios, and frustration in role sattsfaction 
Contincing education and the meeting of training needs ts 
a major shortfall within the speciality Many senior nurses 
lack tire for nursing developments, research, and creativ- 
ity in tzei chosen field 

The sarting point must, therefore, be to provide quality 
care b- trained neonatal nurses, albeit to the level 
recommended by British Association of Perinatal Paediat- 
ncs and th2 Neonatal Nurses Association To introduce the 
neonate nurse practitioner without the safeguard of 
adequa 2 numbers of trained nurses may impose limita- 
tions in.dedivering sound nursing care In preparation for a 
new roe t would be important to determine and set our 
own professional standards and workloads and estimate 
our ow2 s‘affing needs. This will entail reappraising use of 
trained neonatal nurse activity and using a greater propor- 
tion in direct patient care, teaching and traiming, and so 
forth. We need to consider the place of a consultant 
neonatal murse to make nursing decisions regarding the 
care of the baby, in conjunction with medical decisions 
Then, ff we are in a position to welcome this role, we must 
ask questions of our medical colleagues and ourselves Do 
we need 1:? Do we want it? What will be the depth of the 
role? “echnician or Clinictan? Will it conta! exercising 
judgment and independent decision making? Who super- 
vises? What place in unit structure, and what type of unit” 
How dz we make up the deficit in trained neonatal nurses? 
Would it erode training of junior doctors? What update 
will be required? 

A nurse technician who attains competence in technical 
skills tm some invasive procedures is feasible in the current 
nursing framework If, however, we are considering a 
medice. caange in the traditional delivery of neonatal care, 
with the mtroduction of nurse clinicians, we must identify 
their tarung functions and practice We would need a 
national standard training curriculum at approved centres 
The p-ogramme must consider the deficit in the basic 
educatioral background of nurses and establish a scientific 
founde:icn in pathology, physiology, biochemistry ete To 
ensure cinical competence skills, and ability to make 
decisicns. the nurse would need supervision and support 
by semior medical colleagues Assuming he or she 1s 
profice:n: and the role is beneficial. it must be ensured that 
this pof ciency is maintained 

Necnazal nursing 1s still in its infancy—in making 
changes we must be sure we do not lose the few nursing 
advanzes we have achieved and are endeavouring to 
achieve In the words of John F Kennedy, ‘When ıt ts not 
necessary to change, it is necessary not to change.’ If, 
however. change becomes inevitable, we must move 
forward with caution 


Presertec to Neonatal Nurses Association October 1986 
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Assessment of child abuse 
Sir, 


Your recent correspondence includes debate on the case 
conference, the basic instrument of child abuse assessment 
recommended at Tunbridge Wells A more pertinent topic 
might be the scenaro after deregistration 

Unless one hears anachronistic ‘go-it-alone’ philosophy 
as in The Swing of the Pendulum’ or the rejection of case 
conference by the Society of Clinical Psychiatrists, medical 
megalomania masquerading as punst ethic’ may go unchal- 
lenged Even if one takes the arguments of Drs Chapman 
and Woodmansey seriously, it 1s neither practical for child 
psychiatrists to take the central role regularly, nor accept- 
able that they decry all multidisciplinary conclusions— 
perhaps not even attend case conference! 

It is apparent that much child abuse care remains parent 
orientated’ and that the persistence of far from ‘good 
enough’ parenting rather than physical trauma, accounts 
for the sad sequelae of the acute syndrome for the child, 
and a legacy of child abuse for the next generation * The 
preoccupation of social work protocol is still with non- 
accidental injury and expedience, avoiding having too 
many names on the ‘at msk’ register, deregistering, and 
closing the case as promptly as posstble—not only for 
logistic reasons—seemingly without much awareness of, or 
intention to break, the cycle of underlying emotional 
deprivation The truth of the latter suggestion is seen at 
case conference in the absence of any regular account of 
the abusers’ childhood experience of parenting and the 
facility with which grandparents are proposed to foster 
abused grandchildren Completing the protocol, dereg- 
istration, leaves the child tn a dangerous vacuum and 
encourages parents to evade consultant surveillance, while 
the passage of years reduces the role of the pnmary health 
care team and often sees the end of non-accidental injury 
and failure to thrive, which may be more related to the 
child's age than to therapeutic intervention; the child 
enters school, and, hey presto, his problem 1s no longer 
medical but educational The hard data of growth charts 
and physical injury give way to the subtleties of conduct 
disorder and intellectual delay—the hiatus in professional 
contact leaves the educational team unaware, or perhaps 
unkeen, to pursue the key aetiological factor, continuing 
emotional deprivation 
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A handicapped child with rubella embryopathy or 
cerebral palsy from birth injury at once enters a defined 
system of assessment and care, formally supervised tnto 
the school years By contrast, a child with social handicap, 
called child abuse, ıs subject to a flurry of attention after 
non-accidental injury but very soon drifts into oblivion 
despite his probable permanent handicap(s) Perhaps 
rather than struggling to prevent social services depart- 
ments prematurely deregistering children—perhaps even 
with a new baby imminent—one should see the parapher- 
nala of case conference and registration simply as a rather 
brief management interlude to be followed by further 
formal consecutive process, thus recognising the time scale 
of child abuse and the limited resources of social services 
departments? 

The title ‘battered child syndrome’ has subserved its 
purpose Debate on balance at case conference and 
training of professionals 1s less important than filling the 
vacuum after deregistration let the educationalists emerge 
from their statementing libraries and give us a declaration 
of intent on child abuse, let their role be formally 
guaranteed 
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Medium chain triglyceride diet in 
epilepsy 
Str, 


Sills et al' provide further important information about the 

use of a medium chain tnglyceride dict in epileptic 

children, but the value of their study would increase with 

answers to the following questions 

1 How common were seizures before treatment? 

2 After what period of time did the beneficial effect of the 
diet become apparent? 

3 Over what penods were the post-treatment seizure rates 
assessed? 

4 Was there a length of time following which improvement 
on continuing the diet was unlikely’ 
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Dr Forsy-h2 =cmments: 


It is dfficw.t o give a genera repiy to ycur cuestions as 

four tzpes of seizures were mvobved. 

1 Astetic mjeclonic seizures 118 shildreny 
Atyoical elsences four tc 50 ger day 

omic cloni one alternate day to four to aix per day 
static ore alternate day z0 1) per cay 
Egat of t patients had recurrent attacks of status— 
that is, atypical absences as atic, and onic clonic 
se zires. 
Peta ma? (seven children: 
Four -o 19 per day 
Taric chite (17 children) 
Gne © 30 or more per week 
Complex cartal (eight chidres) 
Gne to four per day 

2 Asfitic my oclone 
Of the 58 children includec in the study, there are now 
four who Fave hed a como ete -emission o7 seizures for 
tec years A fifth child wH< had £ previous -emission for 
six months then refused tre diez, 1s nov. back on the diet 
anc has been semure free for three monhs All five 
chidren optained a compEte -emission o seizures by 
the 15tk day thatis, two to fow days’ starvation plus 14 
dars’ dict about 50%) When the remzinirg 13 reached 
=}60% dev they were allowez nome for swo weeks; if 
n> impcc7ement occurrec scdium velprcate or later 
matrazeparn was tried If these drugs faued to produce a 
greater than 50% reduction o? seizure frequency they 
were withirawn If the dt had not reduced seizures by 
S» it was discontinuec (see later). 

The same rules appliec o atsences, tonc clonic, and 
comnpiet partial seizures 

3 Cereful records were kept daily of all seizare types and 
recorded an special record carcs as lorg asthey were on 
the die:. They were seen regularly after withdrawal o7 
th: diet. 

4 Inmos css where we were certain c? ccmpliance, we 
krew viizin two month. if tre diet was af value We 
were no: interested in £ 50% or less recuction in the 
frequemcy or severity of -azur2s, or both If the parents 
wanted tc continue the cit, we allowed taem to do so. 


‘New’ fontanometer for estimation of 
intrac7anial pressure in the newborn 

Ss; 

The artide >v Rochefort, olfe,and Wilkinson is seriously 
misteadimg . The device described 1s not rew It was shown 
to the PEys ological Societ? in November 1932! by Dr AG 
Wh telaw zad myself. The only difference between their 
dev ce and mine ıs that zheirs uses t>o separate tubes 
whie mnz uses concentrc tubes, which i more conve- 
nizat Latar, I deaided theta separate ube for measuring 
pre isure was not essential, provided that the air flow was 
ocmtant ard the zero was -keck2d from tm: to trme—as It 
stould elwavs be A moce of the ongnal design, made 
anc used by Cowan and Thoresen? zave clinically 
s=tefactorr results The present desen 3 m use m a 
ronber a: centres, and Eaiser and Whrelaw have re- 
portec sazsfactory correlations with di-ectantracramial or 
cerebrozpinal flud measarements * 


Dr Eolie wrote to me tn March 1985 describing his 
modification and J replied, pointing out that he was merely 
reverticg to my omginal design and explaining why I 
though a second tube was unnecessary I showed the 
origina. device to him some time before it was published, 
and I was 2resent when ıt was first put on a baby in Oxford 
Rowens Oozeer suggested sticking it on with the collodian 
used fer EEG electrodes It worked beautifully and the use 
of collzdion 1s now standard practice.? 

The present model has been in use at Northwick Park 
Hospital for two years, and we hope to publish our results 
shortly. We have delayed publication so far, because we 
are stil developing our technique and the device is not yet 
commercially avaiable 
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Drs Eochefort, Rolfe, and Wilkinson comment. 


It has been recognised for a long time that the design of 
some fontanometers leads to problems relating to the 
off-sez calibration, and errors resulting from the applica- 
tion ræ. All these problems were present with Dr 
Wnigkt’s device ! Discussion, development, and experi- 
ment took place to overcome these problems Our 
previsus experience with fontanometers” and tn the 1970s 
of devices to measure intraocular, intrauterine, and 
intravenous pressures non-invasively had given consider- 
able insight into these difficulties. Modifications to design 
have sreduced a device that ensures the use of applanation 
princoles, incorporating a guard ring and flow indepen- 
dent pressure measurement At a time when continuous 
EEG rezording was being developed ın Oxford the use of 
collojion was routine and since then has become more 
wide.v used. 

Oz data presented previously (at the Annual Meeting 
of the Bntish Paediatne Association) and in our paper, 
wher compared with the results from other devices, 
supp=rt our view that the differences in design are crucial 
to the validity of non-invasive intracranial pressure values 
At best, previous devices have reflected only trends in 
intracranial pressure Accuracy 1s of course vital if a 
non-nvasive method ıs to be relied on to assess the efficacy 
of various therapeutic manoeuvres safely and rehably 
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How linear is growth? 


Sir, 


With great interest we read the article by Wales and Milner 
on linear growth.' We have been using this technique for 
over three years, and we have surveyed more than 20 000 
measurements of the lower leg length (each of these 
measurements consisting of at least four lower leg length 
estimations) in more than 300 children, about 80 of these 
being healthy and measured regularly at weekly or half 
weekly intervals for penods between three months and two 
years. Thus we are pleased to see that the authors have 
found results which are very similar and almost undis- 
tinguishable from our data. We have not yet published all 
our results for several reasons 

In the beginning we tried to use knemometry for the 
assessment of linear growth, hoping to find means to 
predict linear growth rates ın much shorter intervals than 
hitherto possible. We gave up this aim for exactly the 
reasons published by Wales and Milner it is not possible. 
The authors found an trregular pattern of lower leg growth 
from week to week which was explicable in some children, 
as they had short illness or underwent tonsillectomy, but 
not in all of them 

We have shown earher that lower leg growth indeed is 
non-linear in many children,” and this has been confirmed 
by Wit et al > Moreover, we have evidence that there is a 
regular pattern of lower leg growth in many if not in almost 
all children, which consists of short periods of rapid growth 
followed by penods of growth arrests every 30 to 55 days, 
and which we named ‘mini-growth-spurts’ (Hermanussen 
M, Geiger Benoit K, Sippell W G, unpublished observa- 
tions). Therefore, whenever one starts to measure lower 
leg length at weekly intervals, it has to be shown by the 
following measurements at what part of the ‘mini-growth- 
spurts’ the child momentanly grows in the case of maximal 
growth velocity extrapolation of such a growth rate will 
overestimate the mean linear increment of a longer 
interval, and vice versa. Fig 2 of the article by Wales and 
Milner provides some perfect examples of ‘mini-growth- 
spurts’ that could not have been better measured. If the 
authors had measured these children longer they would 
have found not just one single irregular pattern of lower 
leg growth but most probably something similar to what 
we termed ‘mini-growth-spurts’. They would then have 
given their article a different title as lower leg growth 1s 
non-linear in many cases and thus cannot be used for the 
assessment of linear growth 

As itis much more difficult to measure total body height 
with comparable accuracy, it still remains to be elucidated 
whether total body growth ıs, indeed, linear In vtew of the 
scant knowledge on short term body height increments, it 
is, 1n fact, questionable, and lineanty of total body growth 
may also be just an assumption, as this was true for lower 
leg growth before we had evidence to the contrary. The 
unpredictability of half annual growth rates by monthly 
measurements as shown in Table 5 of the article by Wales 
and Milner being rather similar to the findings by 
knemometry may, indeed, indicate that we overestimate 
the error of height measurements, and that there is also 
pronounced non-linearity of total body height increments 
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In this event all the irregularities of height measure- 
ments throughout the years—mostly discarded as ‘error of 
the measurement’—could, indeed, have given some 
valuable hint which was neglected because it did not fit into 
our ‘weltanschauung’ of lneanty of short term growth 
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Club foot 


Sir, 

I was sorry to find in the annotation on club foot no 
reference to the part which occult spinal dysraphtsm 
sometimes plays in the diagnosis and, more importantly, mn 
the management of this malformation of the foot This 
omission Is surprising as so much has been published tn the 
past 20 years, providing evidence of the occasional lower 
limb deterioration when the spinal lesion is not recognised 
and attended to. Unilateral club foot, and especially a 
small foot, are among the most common clues to the 
presence of a spinal malformation, which should therefore 
be sought by inspection and (usually) plain radiography of 
the spine I realise that an annotation ıs necessarily a brief 
review of a subject As there was room for emphasising the 
limited success of treatment of the foot, I think there was 
space for mentioning one of the occasional causes of 
failure 
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Dr Klenerman comments. 


The reason for omitting mention of the neurological aspect 
of club foot was that I was confining my attention to the so 
called idiopathic club foot, which is the commonest 
variety, and in mentioning that diagnosis was easy, I was 
emphasising the point that prognosis is more difficult in 
this particular condition 
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Book reviews 


Neurological assessment during th: firs: 
year of life. Cla_dine Amtel-Tison and 
Albert Grenier Po 197 £30-00 hardback. 
Oxford Umversity Press, 1986 


This attractive wel illustrated and z early 
set out vclune s om. fact an ex ersiv= 
exposition o: netromotor capabilatm, in 
spontaneous and 2licited movemei ts and 
postural reactions. Such narrow eraphas's 
is all very well if mt succeeds in tescurg 
reliably at 2 prmary care level how to 
segregate “hose meonates or older 1 anzs 
whe have chiotcally important minor neuro- 
logical dysfimcticn from those who per- 
form up to rhe expected level Tiere a'e 
several paths to this goal but, to the 
present, the French school’s misscnacv 
success has teen mpaired by subtle 2Htism 

‘muscle tone . . remains the s2 naky 
of the French ’ 

The first part cf the book ts a recap ti-a- 
tion of the pioneemng work of the © 1 uqe 
Bandelogue, a very welcome intre<cuctioa 
for the beginner It now brings w t th2 
phenomenon of ‘berated motor exivizv’ 
by which automat ons are suppressa, the 
impotence df the neck is exclucec and 
head conircl ıs achieved The baby erters a 
state bevoid those of Prechtl. elmost 
mesmerisec, but 5 able to perform defini- 
tive motor acts | ke an older inzant—for 
example, iw preFenston It may be tie most 
Important Dart > early performasmce. 

The central part of the work sees that 
‘cold’ traditional examinations de not sol- 
icH the per.onal par-icipation of the nfant, 
and the complementary neuromctor ex- 
amination s enksted to do so. The prosess 
of debuzg ng (512) ts explained. ard the 
repertoire of tre liberated state 1. cleazly 
set oul in ~vord= and pictures so tha: much 
of the tezhaiques could be learned “rorz the 
printed pege Brazelton and the Eobachs 
are in me's mind, if not muck tn the 
bibhograp ty, ku: few can have given such 
emphasis .o thz reaction of late-el abduc- 
tion of the hip 

Finally, the bocok addresses tself very 
well to the qucs:1on of attributing Jegrees 
af impaitance -c tre various dev ert itens, 
above all to iceaifying those o ~-elatively 
little importaice compared wh those 
of prognostic 2revity, drawn -rom_ the 
author's owr experience Petal: of 
technique anc interpretation me, ke un- 
thinkable, bw there 1s much cf dractical 
value to be leemed herein 

NEIL C DCHERTY 


Neurosonaography of the PreTerm Neon- 
ate. Edmed by Edward G Gant Pp 116. 
£46 00 hardback Springer-Verlag, 1986 


It is a pity that this excellect monograph 
Starts w th an inaccuracy on ze=ge 1 It was 
Cooke Lancet 1979) not Be=Ora (1980), 
who fir.t reported the use cf sector scan- 
ning through the antenor for-anelle of the 
newborn This 1s a compreFens ve review 
of the t-emendous amount of sew informa- 
tion thet has accrued since =t-ide ultra- 
sound scanning was introduced into inten- 
sive ca-e nursenes in the erly 1980s A 
result cf this development is thet in North 
America sub-specialisator has come 
about, hence the ‘neurosomcgrapher’ In 
the United Kingdom scarring of new- 
borns’ heads has been carred dut largely 
by cliracians responsible for treir overall 
care Mevertheless, the authors are right to 
emphasise as often as they c= the need for 
discuson between all whc heve any dı- 
agnostc or therapeutic role m the care of 
these >atients 

A very good section on normal anatomy 
and am introduction into scenning is well 
worth reading, and not onlr by the novice 
A corsiderable number of neusropatholo- 
gical and pathophysiologral points are 
emphisised, particularly where these are 
uniqu> to the preterm bzar Excellent 
sections on germinal xvatıx related 
hazmarrhage and penventacular leucoma- 
lacia 3s followed by a rather parochial 
repor of a small series of patients followed 
upin he authors’ institution S milarly, itis 
unfor unate that like so macy North Amer- 
ican monographs reference s made to only 
a few reports of work carried out in 
Eurode 

Ths short text does nct set out to be 
comprehensive, and the —Itrasound scan 
appearance of the brain >f babies with 
congenital abnormality and the rarities are 
unde-standably not covered The science 
of nsurosonography is s Al roo new for 
there to be a great deal =f expenence in 
these areas The highlight of this book, the 
best Section, relates to the disorder that ts 
of most importance and ove with which all 
neoratal paediatricians sLauld be familiar 
—namely, perventriculer feucomalacia 
This and all other chap ers are liberally 
ulus rated with excellent reproductions of 
very good photographs a very practical 
approach to scanning ani an interesting 
discassion about problems still to be 
rescived rounds off eaci chapter of this 


764 


book which I strongly recommend | 
everyone who has any role in scanning tł 
newborn brain, whether as operators « 
as interpretors of the reports of others 


ANDREW WILKINSO 


Frontiers of Gastrointestinal Researcl 
Series Editor P Rozen. Volume 13 Pedia 
ric Gastroenterology. Aspects of Imm 
nology and Infections. Edited | 
D Branski, G Dinar, P Rozen, J 
Walker-Smith, S Karger Pp 416: £131 § 
hardback Karger, 1986 


This volume contains 30 chapters by di 
tinguished contributors and aims to cov: 
recent work on infections and immunolo 
applicable to paediatric gastroenterolog: 
A comprehensive section on food allers 
covers the usual aspects of mucosal antige 
handling and vanous other immunologic: 
aspects of these disorders Most of th 
information has been reviewed previoush 
and despite claims of a better basic unde 
standing of the mechanisms, these in 
provements have had little favourable u 
fluence on the management of food allers 
and intolerance in the clinics, particular 
of our paediatric colleagues who contin 
to regard ‘food allergy’ as a rare and rath 
dubious disorder which other people se 
The section on host defence dysfunctic 
is marred by a chapter on malnutrition ar 
the immune response which contains r 
references later than 1977——rather o 
frontiers of gastrointestinal research Se 
trons on the liver and gastrointestinal infe 
tions contain several excellent chapter 
particularly on chronic active hepatitis, an 
a number in the infection section 
Although the book contains much «< 
interest to the paediatrician, for £131-80 
would be reasonable to expect that such 
distinguished group of contributors woul 
provide original in depth reviews of the 
special areas of interest, which wou 
include recent references, some of whx 
would come from sources not easily a 
cessible to the reader. This volume go 
only some way to fulfil these aims, ar 
paediatricians, particularly those with 
special interest ın gastroenterology, wou 
be advised to borrow the book from tl 
medical library for which it was presumab 
intended At this price, purchase of tl 
volume cannot be recommended 


JM LITTLEWOC 
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James Spence Medallists, 1987 


Protessor John Lewis Emery 
Dr Frederick J W Miller 


The James Spence Medal was presented to Professor John 
Lewis Emery and Dr Frederick J W Miller on 9 April 1987. 
Professor John Forfar, President of the British Paediatric 
Association, gave the following citations: 


Professor John Lewis Emery 


Early in life John Emery found himself confronted 
with a career decision between the church, art, or 
medicine and fortunately chose the latter. He 
graduated in medicine in the University of Bristol in 
1939 and almost at once showed that his primary 


interest was with children and the problems of 


childhood disease. Working with the Emergency 
Medical Service in the early part of the 1939-45 War 
he was involved in the care of evacuated children. 
Then began the career in pathology which he has 
pursued with such distinction since, first at Bristol 
for five years and then at Sheffield as Consultant 
Pathologist to the Children’s Hospital. It is there 
that his main life’s work has been carried out. 
He was the first pathologist to be appointed to the 
Children’s Hospital in Sheffield and over twenty 
three years there built up a comprehensive paediat- 
ric pathology department embracing morbid ana- 
tomy, microbiology, haematology and chemical 
pathology. At a time when in many parts of the 
country inadequate, usually —adult-orientated, 
pathology services were limiting pathological and 
therefore clinical understanding of childhood dis- 
ease and preventing the advances which might 
otherwise have been made John Emery showed what 
a paediatric service planned for and devoted to the 
problems of children could achieve. He played an 
important part in the many successes which were 
achieved in the Children’s Hospital in Sheffield in 
advancing understanding of the nature of childhood 
disease and in developing better methods of man- 
agement. The energy, the insight into pathology. 
and the appreciation of the special needs of paediat- 
ries which he has shown have made him one of the 
founding fathers of paediatric pathology in this 
country and have established for him an inter- 
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national reputation in the field. Recognising his dis- 
tinction, the University of Sheffield in 1972 appointed 
him Professor Associate in Paediatric Pathology. the 
first such appointment in a British provincial uni- 
versity. 

His own research interests have led him through 
the fields of haematology: developmental anatomy: 
congenital deformities, particularly hydrocephalus. 
and latterly unexplained infant deaths. To all of 
these subjects he has contributed significantly and 
his original contributions to the literature exceed 
200. The number of his co-authors testifies to the 
extent of his help to others. He has lectured 
extensively both in this country and abroad and has 
been a most assiduous contributor to scientific 
meetings. He was the Frederick Still lecturer of the 
BPA in 1977. 
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In the latter part of his career and in his six years 
of so called ‘retirement’ he has been associated 
particularly with seeking an understanding of the 
problem of cot death. Having explored the patho- 
logy of this entensively he has recognised that the 
traditional methods of pathology cannot alone solve 
this perplexing problem. With characteristic flexibil- 
ity of mind he has broken the bonds of traditional 
practice which bind most pathologists and has 
emerged as an epidemiologist and social paediatri- 
clan of distinction. His contributions to this field 
continue. 

His drive and initiative have also revealed them- 
selves in other ways. Withm his profession he has 
been responsible for initiating the International 
Paediatric Pathology Assoqation, the Paediatric 
Pathology Society and the Developmenta! Pathol- 
ogy Society. He was a Feander Member of the 
Society for Research into Hydrocephalus and Spina 
Bifida and a member of the inaugurating committee 
of the Foundation for the Study of Infant Deaths. 

His services and his help have been sought world- 


Dr Frederick J W Miller 


Dr Fred Miller qualified froma the Medical School of 
the University of Durham. now the University of 
Newcastle upon Tyne, in 1934, at a time when 
paediatrics in Britain was a very inadequately 
developed specialty. He was one of the pioneers of 
paediatrics, a member of that distinguished New- 
castle trio, Sw James Spence, Donald Court, and 
Frederick M Her who did so much to establish the 
pattern and promote the understanding of paediat- 
rics in this country. 

Even as an undergraduate in the early 1930s he 
was influenced by the poverty and childhoad disease 
which he saw around him in the North East of 
England and he maintained a lifelong interest in 
social paediatrics. This was recognised in 1955 by his 
appomimeat—one which remains unique to this 
dav—as Reader in Social Paediatrics in the Uni- 
versity of Durham. 

After postgraduate appointments in paediatrics in 
Newcastle and at Great Ormond Street he showed 
his early interest in chest disease by a period spent at 
the Brompton Hospital. He then returned to New- 
castle and in 1939 embarked with Sir James Spence 
on a study of the circumstances surrounding every 
infant death occurring at home or in hospital in the 


wide. On behalf of the World Health Organization 
he advised on paediatric pathology services in India. 
The United States asked him to undertake a study of 
the cot death bereavement services in a number of 
its states. Both Australia and New Zealand have 
invited him to survey their infant death material. 

Outside his profession the early interest in the 
Arts which almost deprived medicine of his services 
has been maintained. He has been associated, at 
times as President, with a number of literary and 
fine arts societies in Sheffield and has even been 
President of a museum society which was not 
concerned with pathology, the Sheffield Museum 
Society, 

Ungenerously John Emery new describes himself 
as a ‘pathological community paediatrician’. Others 
would prefer to describe him more accurately as 
paediatric pathologist, paediatrician, childhood 


community sociologist, student of the arts, and 
above all man of deep human sympathy and 
sincerity to whom this Association is glad to award 
its highest distinction. 





city of Newcastle. Despite the onset of war this 
study was completed and published in 1941. It 
revealed much about the hazards of birth, the msks 
of prematurity, and the vanous infections from 
which children suffered in the first year of lfe. 

Three years of war service as a medical specialist 
in the army intervened before Dr Miller returned to 
Newcastle. Now began the classic study of the ‘1000 
families’ by himself, Sir James Spence, and Donald 
Court. This was no short term research but a unique 
long term study, published in three books, of the 
pattern and incidence of childhood disease, particu- 
larly childhood infections, ın a total community. It 
was a study which brought together in a unified way 
many elements of the child health service, hospital 
paediatricians, child health doctors working in the 
community, nurses and health visitors. It was a 
lesson on how the child health services could be 
integrated, a lesson we have still not learned 
adequately today 

Dr Miller. as paediatrician to the Maternity Unit 
of Newcastle General Hospital, was one of the early 
neonatologists. At a time when hospital services for 
the prematurely born infant were very poor he 
developed a home nursing service for premature 
infants. 

Another of Dr Miller’s main contributions to 
paediatrics was in the field of tuberculosis. When he 
began his paediatric career tuberculosis was a major 
scourge of childhood; by 1963 tuberculosis in 
children in Newcastle had become a rarity. His 
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1960 
1961 
1963 
1964 
1965 
1967 
1968 


Professor A A Moncrieff 
Professor R A McCance 
Sir F Macfarlane Burnet 
Professor L S Penrose 
Dr Cicely D Williams 
Professor R R A Coombs 
Dr Mary D Sheridan 

Dr D W Winnicott 

Dr G S Dawes 

Professor D V Hubble 
Dr W W Payne 

Dr R C Mac Keith 


1969 
1970 
1971 
1972 
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research and his publications played a not insignifi- 
cant part in achieving that satisfactory result. 

In 1966, at the request of the World Health 
Organisation, Dr Miller spent nine months 1n India 
studying and reporting on the teaching of Child 
Health in that country. In the subsequent futherance 
of the projects developed from that study he visited 
India every year until 1984. 

Fred Miller is essentially a carng, concerned 
paediatrician. The child health problems which he 
saw all around him concerned him and stimulated 
him to new endeavours. He threw himself 
wholeheartedly into attempting to solve them. He 
recognised the need to measure the nature and size 
of the problem of childhood disease and addressed 
himself to it, he saw tuberculosis as a major scourge 
of children and sought to eradicate ıt; in Newcastle 
an infant mortality rate of 91 per thousand in 1937 
led him to concern himself with neonatal care and 
with the development of practical steps to reduce 
this, when a developing country sought his profes- 
sional help he responded more than generously. 

The enthusiasm with which the announcement of 
the award of the British Paediatric Association’s 
highest distinction, the James Spence Medal, to Dr 
Frederick Miller has been received by colleagues 
young and old in the North East of England and far 
beyond 1s a measure of the respect and affection in 
which he ts held; he is recognised as a paediatrician 
whose career has represented a major contribution 
to the welfare of children. 


1973 
1974 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 


Professor C A Clarke 
Dr J Bowlby 

Dr D M T Gairdner 
Professor R S Illingworth 
Dr S D M Court 
Professor K W Cross 
Professor J M Tanner 
Dr Elste M Widdowson 
Dr D MacCarthy 
Professor J O Forfar 
Dr J W B Douglas 

Dr N S Gordon 
Professor J P M Tizard 
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Annotations 


Balloon dilatation in congenital heart disease 


The rehef of stenoses in “he cardicvascukar syster 
without ope-etion has been made pcssitle by the 
developmen- of balloon catheters that are smal. 
enough to erter periphera vess2-s yet strong enough 
not to deform or ruptuse wren infiated to high 
pressures. The technique was “rst used for periph- 
eral vascular stenoses ard was later acapted fo- 
coronary arery stenoses. Diletation of tongenital 
cardiac lesions became possmble wita larger balloons 
after successful relief of congenital valvular and 
vascular stercses had bzem shown expernrentally.' ? 

In many cases of congenital aorti? stencsis, and in 
most cases of stenosis of the pulmonary valve, thz 
valve is thick but pliable and otstructson results 
from fusion of the valve cusp Dilatztiom probably 
splits the valve commussures in the same way as 
surgical valrctomy, althcugh tearing of the leaflets 
has been reported 3 Dilatation of azteral lesions, on 
the other hand, 1s ackievec by splitting the intima 
and part cf the medic, leaving the adventitia 
intact.!? Tae lesions heal by fibrosis, and in the 
shert term rastenosis ıs ucccmmon. 


Technique 


The technicue of balleor d latatioa is similar for all 
lesions. Assessment of tie drop in pressure across 
the stenosis .s followed >y argiography to identicy 
the site of obstruction aid allow the correct size of 
ba‘loon to be selected. An end hole catheter is 
positioned across the ster ogs and an exchange guide 
wire pzssed through ‘t Tre catheter is withdrawn 
and the deflated balloow catheter passed over the 
guide wire -c straddle the s encsis. As the balloon 1s 
inflated with dilute cortrast medium che correct 
positioning of the ballocn -s mdicated ty ‘waistirg’ 
at the site of the steross. Wnen the pressure nss 
the wa:sting disappeérs as the stenosis 1s relieved 
After dilatation haemodynacric and angiograpkic 
assessments are repeated +o confirm the success of 
the procecure. 


Indications 


In the fairly short period smce it was introduced 
balloon valvuloplasty ta. become the safe and 
effective treatment Df choice for sterosis of the 
pulmonary valve after the azoratal fenod.* The 


results acaieved are similar to those of surgical 
valvotcmy, with a 60-75% reduction in valve 
gradier t. Balloons 20-30% larger than the diameter 
of the valve are safe and produce an appreciably 
zreater reduction in valve gradient than smaller 
Jalloons > Residual obstruction at infundibular level 
1s fairly common but resolves completely within a 
few montas provided that the initial valvuloplasty 
was successful ° © Dysplasia of the pulmonary valve, 
with thickened, immobile, myxomatous cusps and a 
small valve annulus, 1s an uncommon cause of 
pulmonary stenosis that cannot be cured by 
valvuloplasty ? Critical pulmonary stenosis in the 
neonatal period is still best treated surgically be- 
cause valvuloplasty 1s technically difficult and the 
valves are often dysplastic. 

Surgical relief of aortic stenosis in childhood and 
adolescence is safe and acceptably reduces the valve 
pradi2it. Aortic regurgitation ıs common but rarely 
imporrant. Aortic valvotomy im childhood is, 
however, usually palliative, and most patients later 
requi2 either repeat valvotomy or valve replace- 
ment Technically, aortic valvuloplasty ts similar to 
pulmenary valvuloplasty. The balloon catheter is 
introduced through the femoral artery. The balloon 
size & usually 1-2 mm smaller than the aortic valve 
ring as measured by angiography or echocardiogra- 
phy The first report of balloon aortic valvuloplasty 
in 1S&4 stowed thet relief of obstruction compared 
favou-ab y with surgical results and did not produce 
appreciable valve regurgitation.’ If longer follow up 
conf-nms these results valvuloplasty may become the 
first line <reatment for children with aortic stenosis * 

As surgical relief of critical aortic stenosis in the 
neorete carries a high mortahty we have turned 
increesingly to valvuloplasty as an alternative It ts, 
how2ver difficult to introduce large enough cath- 
eters nto small femoral arteries. Although coronary 
balloon catheters have been used successfully in 
sma | infants, in our experience they are often too 
smal to produce effective dilatation 

Ir -he Western world congenital mitral stenosis is 
a rare lesion that is unlikely to respond to balloon 
chlatction because the valve is usually dysplastic In 
davekoping countries, however, rheumatic mitral 
valve disease is common in childhood and rheumatic 
stencsis is caused by fusion of the cusp, which can be 
dilated by balloon angioplasty * It requires a trans- 
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septal approach to the left atrium and is technically 
difficult, and its role in the long term management 
of mitral stenosis in children has not been proved 

Both coarctation and recoarctation can be re- 
lieved safely and effectively by angioplasty in 
children over the age of 12 months ° '” Angioplasty 
is not yet a reasonable alternative to surgery in 
neonatal coarctation because of difficulty of access 
and because the effect may be transient. Reopera- 
tion for recoarctation 1s not uncommon and has a 
higher morbidity and mortality, and a lower success 
rate, than the first operation. Short term results of 
balloon dilatation already match those of surgery, so 
that ın many centres it ıs now the treatment of 
choice.‘ 

In coarctation presenting after the age of 12 
months ballcon dilatation can abolish or reduce the 
gradient with low morbidity.° The stenosis 1s 
relieved by disrupting the vascular wall, and the 
possibility of late formation of an aneurysm has 
been raised.'! One published abstract reports the 
formation of aneurysms at short term follow up. 
Although these patients were asymptomatic, the 
aneurysms were excised. In our own experience 
aneurysm formation is rare and associated with 
inappropriately large balloons. Our first follow up 
series of patients with native coarctation treated by 
angioplasty has been so successful that we are 
continuing to use it for first line treatment after the 
age of 12 months 

Hypoplasia or stenosis of pulmonary arteries 
always presents a difficult surgical problem. Balloon 
angioplasty is feasible, produces relief of stenosis ın 
at least half of these patients,!? but is technically 
difficult and carries a small sk to the patient Lock 
et al suggested that balloon dilatation of pulmonary 
artery stenosis should be considered in children with 
right heart failure, cyanosis, or supra-systemic right 
ventricular pressures.* Branch pulmonary artery 
stenosis 1s often tolerated badly after a Fontan 
. procedure or repair of tetralogy of Fallot, and even 
a small drop ın pressure across the stenosis may be 
an indication for treatment.» 

After either a Mustard or a Senning repair for 
transposition of the great arteries obstruction of the 
intra-atrial baffle is fairly rare. Surgical correction is 
difficult and carries a definite msk Balloon dilata- 
tion 1s an attractive alternative.'* A large balloon 1s 
used as these lesions are compliant, and, although 
this technique probably produces its effect by 
tearing both the intima of the atrial wall and the 
fibrosis around the baffle, it 1s safe, technically 
straightforward, and preferable to further surgery. 
Relief of stenosis of a Blalock Taussig shunt by 
balloon dilatation has been reported and may be an 
alternative to further operation. !° 
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We undoubtedly need time to evaluate the results 
of balloon dilatation of congenital cardiac and 
vascular lesions. In pulmonary valve stenosis after 
the neonatal period, however, balloon dilatation 1s 
the treatment of choice. In recoarctation of the 
aorta, in pulmonary artery stenosis, and in baffle 
obstruction after atnal surgery the risks of operation 
are high and the success rate only moderate. In 
these cases balloon dilatation is now the treatment 
of choice. In our experience angioplasty for coarcta- 
tion yields encouraging results, although long term 
follow up 1s required before we can be certain that it 
is free of complications. There is a move towards 
angioplasty for aortic valve stenosis in both children 
and adults because the results seem to be as good as, 
and the risks less than, those of surgical valvotomy. 


Advantages 


Balloon angioplasty for congenital lesions is con- 
siderably cheaper than surgery, requires no more 
than three days in hospital (compared with 10-14 
after most operations), and avoids both a surgical 
scar and postoperative complications. It 1s, how- 
ever, technically difficult in some cases and requires 
high quality angiography. For this reason it remains 
the tool of cardiologists. There is perhaps a place for 
balloon angioplasty in developing countries for 
managing and treating children with rheumatic heart 
disease. 
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Giving drugs per rectum for systemic effect 


Suppositories were used as early as 1500 BC by the 
Egyptians for the local treatment of haemorrhoids 
and constipation. These suppositories were made by 
rolling conical chips of wood or bone in honey in 
which a drug had been boiled until the solution was 
nearly solid A thousand years later Hippocrates 
described the use of a suppository made of anise, 
myrrh, goose grease, and honey as a specific relief 
for asthma, but it was in Britain in the seventeenth 
century that the word ‘suppositorium’ was first 
used.! 

The Egyptian technique of using inspissated 
honey was used until the end of the seventeenth 
century. Cocoa butter was then used as ıt liquefied 
readily on warming and could be mixed with various 
ingredients; it quickly formed a hard wax and yet 
conveniently dissolved in the rectum. It was in 
general use for the next two hundred years, until the 
mtroduction of water soluble polyethylene glycols. 
The importance of the base used ın the formulation 
of a suppository has been reported over the past 20 
years. 


Acceptability to the patient 


Suppositories are commonly used in certain parts of 
Europe, but not in the United Kingdom. It 1s clear 
from the amount that has been written on the 
subject that the cultural influences of the parent, the 
child, and the doctor all have an effect on the 
acceptability of the treatment Although it is often 
difficult to get young children to take their medicine 
by mouth there 1s no evidence to suggest that 
compliance 1s improved if suppositones are pre- 
scribed. 


Indications for giving drugs through the rectum 


There are several circumstances under which it may 
be preferable to give a drug through the rectum as 
opposed to intramuscularly or intravenously; these 
include circumstances tn which the patient 1s uncon- 
scious; nauseated or vomiting; or if oral intake is 
forbidden immediately before operation. First pass 
elimination in drugs with a high hepatic clearance 
may also be avoided in this way. 


Absorption from the rectum 


- The rectum 1s drained by the superior, middle, and 


FIs 


inferior rectal veins. The superior rectal vein drains 
through the inferior mesenteric vein into the portal 
vein, whereas the inferior and middle rectal veins 
drain directly into the inferior vena cava through the 
internal pudendal and internal iliac veins. There are 
extensive anastomoses between the rectal veins. 

When a drug is taken orally and absorbed from 
the gastrointestinal tract, it enters the portal vein 
and is metabolised in the liver. If it ıs one which 1s 
principally broken down in the liver—for example, 
morphine, hydralazine, or propranolol, it does not 
achieve its optimal effect when taken orally. If it is 
given through the rectum however, better absorp- 
tion and greater systemic effect may be achieved. 

The mechanism of rectal absorption is probably 
similar to that of the upper part of the gastrointest- 
nal tract, despite differences in pH, surface area, 
and fluid content. The use of surfactants can 
increase the amount of absorption of a drug from 
the rectum; they can, however, damage the rectal 
mucosa and so their use requires further investiga- 
tion. The effects of different pharmaceutical formu- 
lations of the suppository may also affect the 
availability of the drug, and this has been par- 
ticularly well documented concerning paracetamol.’ 
A practical problem with the use of suppositories 
is premature expulsion, which may result in 
inadequate absorption. 


Specific drugs 


Anticonvulsants. A solution of diazepam given 
rectally is effective for treating convulsions in 
children, therapeutic plasma concentrations being 
obtained within four minutes.? There 1s a consider- - 


_ able delay in the achievement of a therapeutic 


plasma concentration of diazepam after the use of 
suppositories, and with the introduction of rectal 
solutions there 1s no indication to use suppositories 
The two major indications for the use of diazepam 
solution rectally in children are by parents at home 
for children who suffer from either febnle convul- 
sions or recurrent, poorly controlled epilepsy, or by 
a doctor when immediate intravenous access is not 
technically possible. It 1s preferable to give diaz- 
epam intravenously in a paediatric unit or in an 
accident and emergency department, as therapeutic 
plasma concentrations are more readily achieved by 
this route. Although clonazepam can be admuinis- 
tered rectally, it takes up to 20 minutes for 
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therapeutic plasma concentretions to te achieved. 

Peralderyde used to be sven rectally in the 
United States of America, but we now know that 
rectal absorption of peraldehyde is considerably 
slower thea if it 1s given either mtramscularly or 
orally and it is therefcre unsuitable ~or treating 
epilepsy. =araldehyde can also irntate the rectum 
and arge otestine when given rectally, and decom- 
posed pareldehyde has caused perforation of the 
large bowe . It 1s far safer to administer it as a deep 
intramusco_ar injection 


Antibiotics. Metronidazcl= stppositorie: are effec- 
tive n redrcing the postoderztve anaersbic wound 
infections in children w-ta appendicitis* The sup- 
positories are consideretly cheaper than the in- 
travenous _rfusion, anc phermacokinetic studies 
have showa that they p-oduce therapeatic piasma 
concentrations If, however, the child has an in- 
travenous line, it ıs preverab e for the drug to be 
giver. iIntra-enously. 


Paracetamrl. Paracetamr] is used manly as an 
antiyretic in children. 4 though paracetamol sup- 
positories are not commaercelly available, most 
hosp tal pfarmacies produce their owr. The for- 
mulation of the suppositcry influences the availabil- 
ity of the p=racetamol, arc ther2 are few data on the 
bioveilability of the paracetamol in suppositories in 
different hcspitals. The mayor clinica. indication for 
giving parecetamol recta ly 1s 1° a child s admitted 
with an acute febrile corvalsioa, anc thz paraceta- 
mol can be administered before the chilc wakes up. 
Paracetame] 1s also usefa in suppository form for 
child-en wo have fevers assaciated with vomiting. 


Other drugs. Theoretically, morphine is an ideal 


-drug to be given rectally as it ıs extremely well 


absorbed. A pharmacokinetic study following rectal 
morphine (0-15 mg/kg) in propylene glycol, how- 
ever, showed plasma concentrations that were 
inadequate for pain relief.” Rectal theophylline has 
been used for children with asthma, but with the 
advent of oral slow release theophylline prepara- 
tions suppositories have been superseded. There 
have been several reports of one or more drugs 
given rectally as premedication before operation.° © 
Unfortunately, little data were given on the accept- 
ability of the rectal compared with the intramuscular 
route. 
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Are intelligence tests outmoded? 


Most doctors know little about clinical and edu- 
cational psychologists’ areas of expertise; although 
most do know that they carry out intelligence tests 
Now, just when doctors have accepted the intelli- 
gence quotient (IQ) as a measure of intelligence, 
psychologists seem reluctant to use the term. Why? 
Is something wrong with the concept of IQ? Are IQ 
tests outmoded? 


The history of IQ tests 


According to Eysenck, the ancient Greeks intro- 
duced the concept of mtelligence.' They regarded it 
as the potential to think, reason, and solve mental 
problems, and they differentiated ıt from a person’s 
observed behaviour. Centuries later tests of intel- 
ligence evolved, the first widely used one being 
Binet’s, which was developed in France ın the early 
1900s. 

Binet’s original test still exists today, recently 
restandardised as the Stanford-Binet test of intel- 
ligence. The original purpose of the test, which was 
designed at the request of the French education 
authorities, was to select children who were having 
difficulties in learning so that they could have extra 
tuition. Binet himself believed that ability could 


change, but many of those who adopted the idea of, 


testing IQ believed that intelligence was imherited 
and essentially unalterable. This belief was parti- 
cularly strongly held by the eugenicists, who 
proposed that ‘superior’ people should be en- 
couraged to procreate while ‘inferior’ people, such 
as criminals, epileptics, alcoholics, and imbeciles, 
should be discouraged from doing so Indeed, ın 
more than 30 American states in the early twentieth 
century there was legal provision for such people to 
be compulsorily sterilised.” 


More recent IQ tests 


Since Binet’s time other IQ tests have been devel- 
oped. They are all designed to measure intelligence, 
even though there are still major disagreements 
between psychologists about what intelligence 1s.° 
The tests include series of tasks, both language 
based and language free. During the development of 
a test many people (children or adults, depending on 
the age range to be tested) are given the same tasks, 
and scoring 1s adjusted so that someone who 
obtains a raw score exactly in the middle of the 
range will be assigned a scaled IQ score of 100—that 
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is an average IQ. Most test scores have a standard 
deviation of 15 so that in theory, assuming a normal 
distribution of scores, about 67% of the population 
will achieve scaled scores between 85 and 115 (one 


SD below and above the mean) and about 95% will 


score between 70 and 130 (two SD below and 
above the mean), leaving about 2-5% at the extreme 
ends of the distribution curve. This is not, however, 
as straightforward as it sounds; for instance, [Qs of 
given populations do not conform exactly to a 
normal distribution. In addition, the composition of 
the standardisation group is crucial: if, for example, 
only highly intelligent people are tested during the 
standardisation, when the rest of the (untested) 
population 1s assessed most of them will score below 
average. The converse also holds true, and this 
makes the interpretation of IQ scores difficult. 
Most importantly, it means that if groups of people 
are tested who were not represented in the standard- 
sation sample their IQ scores can be interpreted 
only as indicating that they are above or below the 
mean of the standardisation sample, rather than 
above or below the mean of the population of which 
they are a part. The mean IQ of a population ts 
thought to rise by about 0-3 IQ points each yzar 
Thus if tests with out of date standardisation scores 
are used children’s IQ are overestimated if their 
scores are thought to compare to those of the 
current population (the original mean development 
quotient score, on the Griffiths scale was 100, but 
the current mean is 110 or more) 


What do IQ tests measure? 


IQ tests measure a person’s performance on a senes 
of tasks, in a particular setting, on a particular day, 
with a particular tester. Whether the person’s score 
reflects his or her underlying ability, (in comparison 
with others) to think, reason, and solve mental 
problems will depend on many factors One of these 
is the degree to which such a score can be generalised 
for different days. settings, and testers for the 
person in question. Another important factor is the 
degree to which scores can be generalised for 
particular tasks. A third factor is the person’s 
motivation. 

Most well constructed IQ tests contain information 
about the short term reliability of scores in the test 
manual, this is in the form of test/retest checks to 
show the degree to which people’s scores on one day 
correlate with their scores on a later day Over short 
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pericds the correlatos ar2 usually ood—for 
example, in the Wesckl2- mtelligence scale for 
child-en (revised) (WISC-R) the test/rete: t reliability 
over four weeks for the fif scele IQ was about 0-95. 
Conventiona. IQ test mercvals also provide figures 
for tke standard error of Le test scores—that 1s, the 
error attributable to ‘imperfect measimng pro- 
cecures ’ Th:s allows the -eszer to state that, for 
example, tne ‘true’ IQ scor2 will he >etwe2en stated 
limits on 25% of occasiors. Thus if a chi d aged 94% 
has a score of 90 on the W_SC-R it :s 95% certain 
that his ‘true score’ will Se between 34 zad 96 (his 
actual score + twice the standard error) Other 
tests, suca as the McCarty scales, Weschler pre- 
schocl and pnmary scale 37 incelligence (WPPSI), 
Weschler adult intelligerce: scale (WAIS), and 
Brrash ability scales (BAS _, heve similar margins of 
error All these tests include secific inst-ictions to 
try to reduce the variatior s between testecs, and the 
level of ecror may be exd2cted to be hisher if the 


tester devictes from the prozedure laid dawn in the . 


manual—*cr instance, ir kow much practice he 
allow; on a test item, or Fcw much help Ee gives on 
an item. 

The degree to which a person’s scores may be 
generalised for different tasxs -s more complicated. 
One way of examining this issue ıs to ledk at the 
correlations between pectl2’s scores fo- different 
IQ tests. To the uninitiatec “he tasks in dfferent IQ 
tests .ook similar, but the published cerrelations 
between Is using different tests vary berween 0-45 
and 0 95. Taus even though -hcse whe costruct the 
tests try to include a wide 7anety of tass and do 
their best to avoid using tasks that depend on a 
person’s c1_tural experienc2.: (someth:ng that many 
psycholog-s:s think 1s imposstble), a person’s IQ 
score obtained with one IZ esz can differ consider- 
ably fom the score obtaimed with a diffe==2nt test. 

F:nally, one of the venatles that ntervenes 
between £ person’s underivinz capacities and his 
behaviour {and hence I sccre) is motivation. 
Disaftected youths forexam> e, nay nct benotivated 
to try to complete tasks. mor may chiliren with 
whom the tester has po>; -apport bszause of 
difference: ir: class, race, cature, or personal 
affinity 


Changes ir IQ over time 


Do people have IQs in the seme sense that they 
have blue eyes? It seems to be a ccmmon belief 
among the general popula-ibn chat a person’s IQ 
changes litte over time. Feseazch, however, sug- 
gests that this is not so. If people are z1vet IQ tests 
on several >ccasions, years epar-, the usua Anding 1s 
that tae scores correlate pcs tively, won higher 


corre.ations when the intervals between tests are 
short and the lowest correlations between tests 
carried out in infancy and those done in later 
childkood. The reasons for the low correlations 
betweer. mfant test scores and those later in 
childhood are controversial. A major factor 1s 
probebly that most tests of infant ability concentrate 
on tasks assessing motor skills; more recently 
develaped -ests that concentrate on the infant’s 
ability to deal with information are better predictors 
of later IQ. Even when the correlations between 
tests are high, however, Hindley and Owen have 
shown that quite wide vanations in IQ are not 
unusual.* In their longitudinal British study they 
found that between the ages of 8 and 17 the scores of 
half of their subjects changed by 10 points or more, 
and oze quarter changed by 17 points or more. The 
correlation between the scores at 8 and 17 years was 
0-74. This, however, was a study of a sample of 
children in London and entailed two different IQ 
tests. Correlations for samples from more stable 
populations may change less, especially if the same 
Or similar tests are used. Yule et al found a 
correlation of 0-86 between scores for children in the 
Isle o7 Wight at 542 years old on the WPPSI and 
16!4 yzars old on the WISC_R.° 


Genetics, environment, and IQ 


The ckarges in IQ described above imply that an IQ 
score Is not a constant that is associated with a 
persor for life. What produces these alterations? 
Changes in a person’s environment seem to have 
major effects on IQ. Studies by Dennis, for example, 
showed that normal children placed in orphanages 
in Letanon before 1956 had IQs of only about 50, 
presuctably as a result of neglect. Those adopted 
into ordinary families before the age of 2, however, 
regained a normal IQ. Many other studies have 
shown. that a variety of environmental factors can 
affect IQ, including social class, maternal res- 
ponsiveness, the provision of toys, the arrival of 
siblings, and schooling Which of these factors ts 
most important ıs a matter for debate, but, even 
thougt there may be some inheritance of intel- 
ligence, the effect of environmental factors can be 
substantial.’ ® 


The uses of IQ tests 


One o” the major uses of IQ tests in the past has 
oeen ta assess children in ordinary schools who were 
having difficulties in keeping up with their class- 
mates. At one time stnct application of IQ tests 
consigned those with an IQ below a certain score to 
special schools. Psychologists have become in- 
creasingly unhappy about this because of the accum- 


ulation of evidence on the degree of error in the 
tests, the importance of comparing like groups when 
interpreting the scores (particularly for ethnic 
munorities), the changes ın IQ with time, the fact 
that different IQ tests are not comparable, and the 
educational and social effects of attending a special 
school. 

Does this mean that IQ tests are not useful? This 
necessarily prompts the question: useful for what? 
There are, as yet no better tests of general cognitive 
function, so that for certain clinical purposes (such 
as distinguishing specific reading retardation from 
overall developmental slowness), and some research 
questions (such as whether a group of children with 
phenylketonuria, for example, are in the normal 
range of general cognitive development) IQ tests 
may continue to be used. For many other problems 
psychologists may well turn to tests of specific 
abilities rather than to general IQ tests. In either 
instance, what is most important is that those who 
interpret the scores should know what they mean, 
what range of error 1s possible, and how the scores 
may change over time. 
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United Kingdom multicentre clinical trial of 
sOmatrem 


R D = MILNER, N D 34ARNES, I MH BUCKLER, D J CARSON, D R HADDEN, I A HUGHES, 
D I JOHNSTON, J M PAREIN, D A PRICE, P H W RAYNER, D C L SAVAGE, M O SAVAGE, 
C S 5MITH, AND P G * SWIFT 


SUMAR? In a multicertr2 clinical trial 54 children aged 4-0 to 17-3 years, who had growth 
hormone deficiency that bad not pzeviously been treated, were given biosynthetic methiony] 
growth Aormone (soma‘rem) 4 unts three times a week by subcutaneous or intramuscula- 
injec-tor “or one year. H=ight was m=asured every three months for at least one year before and 
duricg treatment. Forty wo patients responded to treatment with an increase in growth of >1-5 
cm/year. The remaining 12 who grew more slowly were less obviously short and had a highe- 
pretreatment growth than those who responded. The three who responded and the one who did 
noz zed undergone therapeutic spiral irradiation before starting the drug. If a whole year’s 
pretrzatmert growth rate o7 <5 cm/yzar had been used as a diagnostic criterion the prediction oZ 
those wEc responded would have slightly improved. About two thirds of the patients developec 
antikodies against growth hormone aad Escherichia col: protein; these were, however, of low anc 
fluctwéting atre and Endimg capaci y, and did not influence the response to treatment. Nc 
advesse side effects were encountered. We conclude that somatrem is a safe and effective 


alter-etive to pituitarr grcwth hormone. 


Tke ceve cpment of tectriques for the .arge scale 
producion of biosynthetic methionv] g-owth hor- 
mone (net-GH, somatrem) wes welcomed, because 
of the mated availability of human pitui ary glands 
from ahich growth hormcre was extracted. Early 
batches of somatrem were contaminated with 
aprreczbie amounts of Exche-chia coli protem,' ” 
and i wa: not until 1984 that a multicentre trial of 
somaem was possible ir tae United Kmgdom. In 
May ~¢85 Auman pituita r growth hormone treat- 
ment aas withdrawn and s#matrem was granted a 
product lence later that rear ~ This paper reports 
the results of a one yeer tral of somatrem. a 
pre.minary account of which has already been 
puslisred 


Patients and methods 


Child21 with growth hormone deficency who 


Parcicipatog centres Childrens Ho-ptal, Sneffteld, Adden- 
brooke: Hospital, Cambridge, Gerzra. Infirmary, Leeds, Royal 
Belast Hbosptal for Sick Childrea. Belfast, Unversity Hospital of 
Wales, Gräff, Queen's Medical Cencre, Nectingham, Royal 
Viccona .nficmary, Newcastle uoa Tyne, St Mar~’s Hospital, 
Manchest=-, Ihe Children’s }cGpital, Birmingzaam, Royal 
Hoepite “or Sick Children, Bnstcl St Bartholzme «'s Hospital, 
Lerdor Alder Hey Children's SDspital, Liverpool, Leicester 
Genera. Hogrtal, Leicester 
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fulfilled the criteria of the Health Services Human 
Growth Hormone Committee were eligible for the 
trial, which entailed treatment with somatrem 
(Somatonorm, KabiVitrum, Stockholm, batches 
81491, 8682, 53809, and 57091) 4 units three times 
a week by subcutaneous or intramuscular injection. 
Patients had not been previously treated with 
growth hormone, but all had been monitored for 
their growth rate for one year or more. The tnal 
protocol was approved by the local ethical com- 
mittee at each participating centre and consent was 
obtained from the parents in each case 

Patients were seen at three monthly intervals 
when height, both standing and sitting, was 
measured by standard techniques and samples of 
blood and urine were collected. Unne was tested for 
the presence of protein, blood, and glucose using 
dipstick methods. Blood was analysed at each centre 
for haematocrit, white cell count and differential, 
haemoglobin. blood glucose, serum albumin, urea, 
and creatinine concentrations; and alkaline phos- 
phatase, glutamic oxaloacetic transaminase, and 
glutamic pyruvic transammase activities by standard 
laboratory methods. Serum was stored on each 
occasion at —20°C and titres of antibodies to growth 
hormone measured by radioimmunoassay,° and to 
E. coli protein by an enzyme linked 1mmunosorbent 
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assay.’ The titre of antibodies to growth hormone 
was expressed as the logarithm of the serum dilution 
which bound 50% of a tracer amount of growth 
hormone labelled with I’ in a radiommmuno- 
assay—for example, 50% binding at a serum 
dilution of 1/100 was expressed as a titre of 2-0 The 
titre of antibodies to E coli protein was similarly 
expressed. The binding capacity of antibodies to 
growth hormone was calculated from Scatchard plot 
analysis and expressed as mg/l. X-ray pictures were 
taken for the determination of bone age by the TW2 
method before treatment, and six and 12 months 
later. Not all laboratory and radiological measure- 
ments were made for each child on every Occasion. 


Between October 1984 and July 1985, 63 children | 


were enrolled in the trial at 13 centres. Nine patients 
were subsequently omitted from analysis: two did 
not start treatment and seven stopped after three or 
six months. Table 1 gives a diagnostic classification 
of the 54 children treated with somatrem for one 
year. There were 33 boys and 21 girls, aged between 
4-0 and 17-3 years at the start of treatment. Of the 
11 patients in whom the cause of the hypopituitarism 
was known, nine had received either therapeutic 
Or prophylactic cranial irradiation and two had 
craniopharyngiomas. 

Patients were judged to have responded if the 
growth rate over one year of treatment increased 1-5 
cm/year or more over the preceding year. Heights 
were converted into standard deviation scores by 
reference to published tables.” Comparisons of 
growth rates between different subgroups and the 
possible effects of somatrem on laboratory measure- 
ments were analysed by Student’s t test or non- 
parametric methods, as appropnate 


Results 


Clinical. Forty two of the 54 patients responded to 
treatment with a satisfactory increase of growth 
rate Of those who did not, one had multiple 
idiopathic pituitary hormone deficiency, was in late 


puberty, and had a low growth rate (1-80 cm/year) 
before treatment; this did not change after treat- 
ment Nine of the other 11 had been diagnosed as 
having isolated idiopathic growth hormone de- 
ficiency but had pretreatment growth rates of 5-0 to 
9-6 cm/year. Side effects due to somatrem were not 
seen in any patient. Twenty six episodes of inter- 
current illness were reported in 20 patients. These 
varied from upper respiratory tract infections and 
undiagnosed abdominal pain to naevoid basal cell 
carcinoma of the neck and trunk (Gorlin’s syn- 
drome). 


Growth. The heights of children with non-idiopathic 
growth hormone deficiency were less abnormal 
before treatment than those of children with 
idiopathic growth hormone deficiency, but the mean 
growth rate of all the diagnostic subgroups was 
similar both in the year before treatment and during 
treatment (Table 1). As there were no significant 
differences among the subgroups, the group 1s 
considered together in further analyses. The change 
in mean growth rate from 4-6 to 8-3 cm as a result of 
treatment with somatrem is potentially misleading, 
as the figures include patients who did not respond 
and patients who had previously undergone spinal 
radiation and who responded to treatment mainly 
by lower segment growth. Subdividing the group 
shows that the mean (SD) height of those who 
responded was ~3-:25 (0-98) standard deviation 
score, whereas that of those who did not was ~2-44 
(1-06) standard deviation score. The growth rate of 
those who did not respond was greater before 
treatment than that of the responders (Figure). Only 
three of 12 who did not respond had a growth rate of 
<5 cm/year before treatment, and seven of 42 who 
did respond had a growth rate before treatment 
of more than 5 cm/year. This simple cmterion 
thus identified correctly 44 of 54 (81%) of the 
patients. 

The mean (SD) increase in growth rate ın the 42 
who responded was +4-6 (1-8) cm/year One patient 


Table 1 Mean (SD) height, growth rate, and diagnoses of children treated with somatrem 
No of Heglu before Height after Growth rate Growth rate 
children treatment (SDS} treatment {SDS} before treatment dunng treatment 
{cmivea } (om/year} 
Idiopathic 
isolated growth hormone deficiency (total) 3i —3 32 fi 10) ~2 58 (8 93) 51 {1 8) $6 (22 
Isolated growth hormone deficrency (partial) 5 -3 15 (0 78) -2 72 (077) 36 (11) 77 (20) 
Multiple hormone deficiency 7 —2 75 (0 8) ~2 (4 (091) 38 (t2) 76 (39) 
Non-idiopathic 
Isolated growth hormone deficency 7 —2 68 (1 05) -243 (1 11) 44 (23) 69 (20) 
Multiple hormone deficiency 4 -2 29 (0 93) ~1 88 (095) 38 (18) 70 (15) 
Total 54 —3 0B (1 05) ~2 45 (0 94) 46 (18) 83 (23) 





SDS 1s standard devidation score 
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who had -sceived spinal ircediation failed to re- 
spond, anc when the oth2- three irradiated patients 
were omitted the mean (SD) imcrease in growth rate 
of the rema_ning 39 was +4-8 (1-8) cm/year. Growth 
in tke upper and lower segments oz the four 
child-en wtc had received spinal irradation was. 
1-24+5-3=€5; 2:-442:5=«-9; 3-745-9=9-6; and 
1-7+2-0=3-7 cm/year, respectively. The nean (SD) 
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Figure Change in growth ratz iftertreatmeat wth 
somatrem for ene year compared wish that befor- treatment 
@ = patients whose growth rar increased by >15 cma 
year, E = patents who did no. xespcnd to somat-em, 

O = patents who underwent spmai Pradiauan 
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change in bone age during treatment was +1-23 
(0-82. years (n=35). Six children who received their 
treatment by intramuscular injection had a mean 
(SD) growth rate of 8-4 (1-0) cm/year. This did not 
differ stgnificantly from that of 32 who had their 
drug given by subcutaneous injection: 8-5 (0-4) 
cm/year 


Antibod-es. Most children were tested for antibodies 
to growth hormone and E. col: protein at each visit 
(Table 2). Before somatrem treatment no antibodies 
to growth hormone were found, but 39% of children 
had ant.bodies to E. colt protem. As treatment 
progressed the number of children with antibodies 
to grcwth hormone rose, after sıx months it stabil- 
ised vith about two thirds having antibodies. The 
perceatage of children positive for E. coli protein 
also rose to a maximum of 87% at six months, but 
then declined to 67% at 12 months. The titre of 
growta hormone antibodies was low, the highest 
value teng 3-8, and that of E. coli protein anti- 
bodies also low, the highest being 0-7. Only two sera 
from cifferent patients had growth hormone binding 
capacities above 1 mg/l (Table 2), and in each case 
the velu2 subsequently fell Of the 175 sera ex- 
amined between three and 12 months after the start 
of treatment, only 54 had detectable binding ca- 
pacity (> 0-01 mg/l). There was no trend to 
increased binding capacity with length of treatment. 

Grcwth rates were analysed after subdividing the 
children into those with a log titre of antibody to 
growta hormone of less than or greater than 1-1 
The mean (SD) growth rate of 14 patients with a log 
antibcdy titre of less than 1-1 was 7-9 (0-8) cm/year, 
which did not differ significantly from that of 34 
children with a titre of more than 1-1, 8 1 (0-3) 
cm/year. There was no correlation between binding 
capacity and growth rate. In particular, the patients 
who Gd not respond to somatrem had low or no 
binding capacity. 


Laboratcry tests. No clinically important change 


Tabl22 Precence of antibodi: against grovth» ormone and E coli praeia in children before and during treatment 


wuh so-na‘rent 


Tune {months} 


Antibods s against g-owth hormone 
ho of pauznts “2 
Percen age pos tve 
Mean xg ttre (SD) 
Maumam coundrg capacity (mg/l) 


Antbods s against E cof protein, 
ho of paticnts 24 
Percenage pm tve 
Mean og “ttre SD} } € 2) 


6 9 2 
47 39 47 
57 70 n 64 
10 (09) 13 (10) ES (1b) 15 (t 3) 
1} 3% 1 60 260 G 86 
45 48 9 48 
5 87 79 69 
PE (02) G2 {02} G2 (9 2} 2 (02) 
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occurred in the result of any haematological or 
biochemical test. Haematuria and glycosuria were 
not seen, but occasional slight proteinuna was 
recorded, this did not occur consistently ın any 
patient. 


Discussion 


The United Kingdom multicentre clinical tnal is the 
largest to evaluate somatrem using only one regi- 
men. This permitted a critical assessment to be 
made of its antigenicity, as well as a careful analysis 
of the response to treatment in each diagnostic 
subgroup. 

The somatrem used in the trial contained 2-4 ng 
E. coli protein per phial, appreciably less than 
earlier preparations? Although antibodies to 
growth hormone and E. col: protein developed in 
most patients, titres were low and fluctuated. More 
importantly, no patient developed a growth hor- 
mone antibody binding capacity (>7-5 mg/l) which 
could have inhibited the therapeutic effect.’° 

It ıs usual to report the results of treatment with 
growth hormone in terms of growth rate (cm/year), 
but this takes no account of the scatter of age, the 
potential for catch up (which is related to the 
duration of growth hormone deficiency), or the fact 
that some patients cannot respond fully because of 
previous spinal irradiation. For these reasons the 
results of this study were subdivided by diagnosis 
and by therapeutic response. The definition of 
response to treatment was based on the clinical 
experience of the Health Services Human Growth 
Hormone Committee. The cut off point, an increase 
in growth rate of more than 1-5 cm/year, was set 
deliberately low to avoid inappropriate exclusion. 

Of the 12 who did not respond, nine came into the 
categories of idiopathic total or partial growth 
hormone deficiency, but had relatively high growth 
rates. This illustrates the poor diagnostic discrimina- 
tion of biochemical tests. In contrast, the simple 
eniterion of a whole year of growth rate before 
treatment of less than 5 cm/year would have 
predicted response marginally better. It was not 
possible to refine this predictor by conversion into 
standard deviation scores, as standards based on 
chronological age are inappropriate. As a group 
those who did not respond were less obviously short 
than those who did, but this information was of no 
help in sorting patients according to the aetiology of 
their growth hormone deficiency. 

Examination of the diagnostic subgroups showed 
that patients with idiopathic growth hormone de- 
ficiency were shorter than those with overt 
hypothalamc-hypophyseal disease, presumably be- 
cause other symptoms made the latter group seek 
medical attention earlier. There were no significant 


differences among groups in response to somatrem 
treatment, and when those who did not respond and 
patients with spinal irradiation were excluded, the 
mean change in growth rate due to somatrem was 
simular to that seen in other trials despite differences 
in dose regimen.!! ** The use of a standard dose 
three times a week, irrespective of body sme, 
ensured a uniform treatment protocol for all cail- 
dren. Response to treatment was not analysed by 
dose/kg body weight because, to make sense, the 
height velocity should be transformed into standard 
deviation score, and this was not possible. 

The lack of adverse clinical or laboratory side 
effects was gratifying but not unexpected ın the light 
of experience with earlier preparations of somatrem 
and pituitary growth hormone. We conclude from 
this study that somatrem ıs a safe effective alterna- 
tive to human pituitary growth hormone for the 
treatment of children with growth hormone de- 
ficiency. 


We thank Mrs J Holmes for coordinating the tnal, and Kab: Vitrum 
for financial support 
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Early acquisition of cytomegalovirus infection 


C S PECKHAM, C JCHNSON, A ADES, K PEARL, AND K S CHIN 


Depertmer. of Epidemio cgy, Institute o7 Child Health, London, and Department of Child Health, Charing 
Crosz Hospital Medical School, London 


SUMI-ARY Two hundred and fifty thzee infants were screened for cytomegalovirus (CMV) in the 
urine at Ewth and wer2 tolowed up at regular intervals for one year. Twelve per cent (of 249) 
were excreting virus at 3 months, and 20% (of 234) at 12 months. In all cases infection was 
subcinical The majcr factors determining risk of acquiring infection were the mother’s 
serobogical state and whe-her the infant was breast fed. There was no association with social class, 
mettere age, or whether the child had been in a speczl care baby unit or a postnatal ward. By 
one zear 33% (of 123) cf infants of seropositive mothe-s had acquired CMV infection compared 
with 4% 152 123) borr b seronegat.ve mothers. Tweaty per cent (17) of seropositive women 
who bregst fed had vircs -solated from their breast milk on at least one occasion, and 76% (13) of 
their infen-s became infe:ted. In four mother-infant pairs comparison of CMV isolates from the 
mothers milk and the 22_ld’s urine was made by restriction endonuclease digestion; in each pair 
infection had apparent y occurred wEh the same strain of virus. All 13 infected infants followed 
up fer txze years were szill shedd_ng virus. 

Intectioc. with CMV ss common ir infancy, and vires shedding persists for years. Congenital 
infection cannot be distiigaished from acquired infeccion unless the presence of CMV in the 
urine is identified with -hree or four weeks after birth, even when clinical problems suggestive 


of ccngemital infectior ere present. 


Cong2nital cytomegalovins (CMV) infection is the 
most commen intrauterire infeztion anc an estab- 
lishe€ cause of handicap. * The prevalence of 
congenita. -nfection in t32 United K:ngdom 1s 
3-+41C0C live births.” Folla up studies have shown 
that F)% of congenitally ivected infants will have 
permanen: neurological sequelae.” In contrast to 
congenital ir fection, the prevalence and importance 
of CMV infection acquired after birth has not been 
well docurcented in the Unted Kinzdom. In 
Septenbe- 1982 a prospectrvs study was set up to 
investwate the prevalence of CMV infection ac- 
quired in tz first year of irf= in a London population 
and te investigate its role. if any, in the cause of 
childlmod tiness. We desc-abe here the acquisition 
of CNV unfection in the fre vear of lfe and relate 
this tc maternal CMV antibcdv state and to possible 
sources oi infection, suck s Dreast milx 


Patier-s and methods 
Study pap.ation. During cre vear from 1 Septem- 


ber 1982, 269 infants fron the Charng Cross 
Hospital macernity unit w2re enrolled in zhe study 
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They comprised all infants admitted to the special 
care baby unit for more than 24 hours (102 infants) 
and 167 randomly selected from the postnatal 
wards All children were screened at birth for 
conge-utal infection, and during this period two 
infant: had CMV in their urine and were therefore 
congeiitally infected. They were not enrolled. Of 
the 2€ infants enrolled, three from the postnatal 
wards and 13 from the special care baby unit were 
lost ta subsequent follow up: 11 had left the district 
or weze transferred to other hospitals, four died 
while x the special care baby unit, and one mother 
refuse to participate ın the study. Thus 253 infants 
were available for follow up. 


Infant follow up. A throat swab and a urine sample 
were taken from each infant in the first week of life 
and cultured for CMV Samples were moculated in 
duplicate into human embryonic lung cells, and 
CMV was idenufied by the appearance of typical 
cytopethic effects. Weekly urine samples were 
collected from all infants while they remained in 
hospital. 

Deteils of all blood transfusions to the infants 


were recorded and aliquots of blood from each 
transfusion tested for antibodies to CMV by comple- 
ment fixation test. 

After discharge from hospital arrangements were 
made for the research nurse{CJ) to visit the infants 
at home or see them in the paediatric clinic at six 
weeks, three months, eight months. and one year. 
In fact, the visits were on average at eight, 15, 37, 
and 55 weeks. At each visit a urine sample was taken 
and cultured for CMV At the one year visit all 
children were examined by a paediatrician (KP), 
who carned out a Griffiths developmental assess- 
ment At this visit a fingerpnck blood sample was 
taken on to absorbent blotting paper and tested for 
antibodies to CMV by radioimmunoassay. 

Of the 253 infants followed up ta six weeks, 249 
were seen at three months, 247 at eight months, and 
234 at one year. In a separate study to check for how 
long CMV was present in the urine the 46 infected 
infants were followed up for longer periods, 13 for 
up to 36 months. 


Information about mothers. As part of a continuing 
prospective study of CMV infection in pregnancy a 
short questionnaire was completed by interview for 
all women attending the antenatal clinic for the first 
time.> Information on age, mantal state, parity, 
race, country of origin, previous or current occupa- 
ion, and husband’s or partner’s occupation was 
obtained. In addition a blood sample was taken and 
tested for the presence of antibodies to CMV by 
complement fixation test. A dilution of 1/10 was 
taken to indicate previous infection. Seronegative 
women were retested during pregnancy and at term 
to identify those in whom seroconversion occurred. 

Breast milk samples were collected weekly from 
mothers while their infants remained 1n hospital and 
subsequently at each follow up visit 1f breast feeding 
was continued These samples were inoculated into 
human embryo lung cells after they had been spun 
down at 4000 rpm for 20 minutes and the creamy 
layer had been removed. 

Viral DNA of CMV isolates from the breast milk 
of four mothers and the urine of their infected 
infants was typed by restriction enzyme analysis.° 


Statistical analysis. The effect of breast feeding and 
the mother’s serological state on CMV acquisition 
was assessed by life table analysis Four periods at 
risk were considered: 0-8, 9-15, 16-37, and 38-55 
weeks It was assumed that CMV has a three week 
latent period, as the earliest evidence of infection 
was found in urine samples taken when infants were 
3 to 4 weeks old. Thus infants were considered to 
have been at risk for five weeks before the visit at 
the end of the eighth week. Separate life tables were 
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constructed by adding time at risk before the end of 
breast feeding to the breast feeding life table and 
subsequent time to the non-breast feeding life table. 
In this way four life tables were constructed, one for 
each combination of the mother’s serological szate 
and the feeding method. Mantel-Haenszel odds 
ratios and their 95% confidence intervals were 
computed, stratified by tıme period.’ The odds ratio 
associated with maternal seropositivity {for 
example) is the amount by which seropositivity multi- 
plies the odds of acquisition of CMV relative to the 
infants of seronegative mothers. The constancy of the 
odds ratios across the four time periods was assessed 
by the methods described by Breslow and Day.® 

The life table method used here was only approxi- 
mate because of slight variations in the time 
between visits and the assumption of constant risks 
within each time pernod. 


Results 


Of the 246 mothers, 10 were black, four Asian, and 
six oriental, the rest being white.. The motker’s 
serological state for CMV was known for 246 of the 
253 infants seen six weeks after’ birth The 
remaining seven had booked elsewhere for their 
antenatal care, and information on their CMV state 
was not available. Of the 246 mothers whose CMV 
State was known, half were seropositive; this rate is 
similar to that among women attending the ante- 
natal clinic at this hospital 

As a check on the reliability of using virus 
isolation to define infection blood samples taken at 1 
year of age were analysed for antibody to CMV. 
Antibodies were present in 45 of the 46 children who 
had excreted virus in their urine, and no addittonal 
children with antibodies from whom CMV had not 
been isolated were identified The one seronegative 
child from whom virus had been isolated was first 
excreting CMV at 1 year, and seroconversion may 
not yet have occurred. 

Table 1 shows the number of children excreting 
CMV at each age studied. The earliest positive vrine 
cultures were obtained between 3 and 4 weeks. By 
one year 46 infants (20% of those sampled at this 
age) were excreting virus. The chances of acqu:ring 


Table 1 Acquisition of cytomegalovirus infection 


Age at screening 


ó Weeks 3 Months 8 Months 1 Year 
No screened 253 249 247 234 
No (%) excreting 
CMV 9 (3 6) 30 (12 0) 37 (15 0) 46 (19 7) 
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CM7 irfection, howeve>. were far from uniform 
and Jepended on maternel characteristics (Table 2). 
The risk of acquiring Cyv.V was muck higher for 
chilcren cf seropositive mcthers than fo~ children of 
seramegct.ve mothers. orecst feeding was also 
strozgly re.ated to acquistion of ZMV. The 
mot-er’s age and social cless, however, showed 
nc r=lation to the acquisitcn of infectior. There was 
nc: important difference ir .he proportions of infants 
from the special care baby umt and posmatal wards 
who tad acquired infection 

O-ly five of the 123 iments born to seronegative 
motbers became infected. and two of these had 
rece ved seropositive blocc wile in the special care 
baby uniz. One, who had beer. born at 4% weeks and 
weigked 3400 g, had beea given 70 ml of sercposi- 
tive =lood on day 16 and was found to be shedding 
virus when 3 months old; uwine samples zaken 3p to 
six weeks had been negative. The other infan: had 
been born at 26 weeks’ gestation and weighed €50 g; 
he had received 12 ml of s2-orpositive blcod at birth, 
10 m wken 2 weeks old, enc 10 mi when 3 weeks 
old. Viras was first isoleted from the urine at 8 
weeks. Weekly urine samples up to then had been 
nega‘ive for CMV. The s>irce of infecion for the 
three othe: children of serd1esative mothers, one of 
whom was first found to >22 shedding CMV at 8 
mons and two at 1 year, was unknown. None of 
the cnildzen had receivec day care. Imerestiagly, 
the mothers of the two chi crea who firstshed CMV 
wher 1 year old were terdDositive when they 
booked for subsequent cregmancies the following 
year. Materral serologica. stete was no otherwise 


Table2 rectors associated with acquisition of CMV 
infecton ir jirst year 


No at “tk b> (%) of infants 
a.quiring «MV 
Motier. serc onol state: 
Seroaostrv 123 4 (333) 
Seror=gatns 133 (4 1) 
Tota 246 4 (187) 
Tharacterssics of Serepastive mothers 
Social ass 
Non-aanut 56 Po (339) 
Manral 65 A (308) 
Othe- 2 - (100 0) 
Hospriic untz 
Pestratal wan] 80 2 (350) 
Specs] care mby unit 43 i (302) 
Matern= age (years) 
<30 5 2 (406 
20-25 56 7 (304 
3 62 2 (355 
Breast “eding 
Meve- 36 ~ (194) 
<12 cocks 3 - (04) 
I2 + week; 64 z (42 2) 





mon:-ored and could have changed over the one 
year period Assuming a 3% seroconversion rate in 
the s:ronegative groups,” ° we would expect to find. 
three or four maternal seronconversions. 

Ag the major factors identified to be associated 
with acquisition of CMV infection were breast 
feedmg and mothers’ serological state the subse- 
quent analysis was confined to these two factors 
Figure 1 shows the rate of acquisition rate of CMV, 
defined as the number of new cases/1000/week. The 
rate was highest in the period between nine and 15 
weeks. 

Lif table analysis showed that by one year 39% 
of incants of seropositive mothers who breast fed 
had become infected, compared with 24% of those 
who were bottle fed. Among the infants of 
seroregative mothers the percentages were 11% and 
2% spectively. Infants with seropositive mothers 
had a far higher rate of infection than those with 
seroregative mothers, whether they were being 
breast fed (odds ratio 9-3, 95% confidence interval 
3-6 to 24-0) or bottle fed (odds ratio 18-7, 95% 
confidence interval 4-3 to 80-0). The effect of 
mate-nal seropositivity on the aquisition of infection 
in brzast fed infants tended to diminish over time 
(y7="-5, df=1, p<0-01). 

Breast feeding was also associated with infection, 
thougn less strongly than the mother’s seroposi- 
tivity Ameng infants of seropositive mothers the 
odds ratio of acquisition of CMV in breast fed, 


Acquisition of CMV during first year 
40 






e——-® Seropositive breast 
o---o Seronegative breast 
a——a Seropositive bottle 
&--A Seronegative bottle 
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Acquisition of CMV (1000/week) 


Se ee 
0 2 24 36 48 
Age (weeks) 
Fig 1 Acquisition rate of cytomegalovirus infection, by 
mother’s serological state and method of feeding. 


compared with bottle fed, infants was 2-3 (95% 
confidence interval 1-1 to 4-9). There was a similar 
result in infants of seronegative mothers (odds ratio 
4-7), but the confidence interval was wide (1-0 to 
22-0). 


Source of maternal infection. Isolation of CMV from 
breast milk was intermittent. CMV was isolated 
from colostrum or milk samples collected from 17 of 
87 (20%) mothers who had breast fed. The infants 
of 13 of 17 (76%) mothers who shed virus in breast 
milk acquired infection. One mother who did not 
breast feed at all was shedding CMV in colostrum, 
and her infant acquired infection at 1 year of age. 
CMV infection was not acquired by breast fed 
infants of four mothers despite virus ın breast milk 
or colostrum. This included the infant of one 
mother from whose breast milk the virus was 
repeatedly isolated. 

CMV was isolated from the urine of three women 
(1-2%) in the first week after delivery. Two of these 
women were also shedding virus ın their breast milk, 
and both their children acquired CMV infection. 

Four pairs of CMV isolates, from mother’s 


e Virus isolated 
o No virus isolated 
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Fig.2 Duration of viral excretion in infants with acquired 
cytomegalovirus infection 
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breast milk and their infant’s urine, were typed for 
molecular relatedness by restriction endonuclease 
digestion analysis. In three pairs of isolates the 
breast milk samples had similar DNA fragments to 
those isolated from their respective infants’ urine, 
indicating that infection had occurred with the same 
strain of CMV. The fourth pair showed only minor 
differences in the patterns, which were quite distinct 
from the major differences seen between epidemio- 
logically unrelated strains of CMV. 


Duration of viral shedding in infants with acquired 
CMV infection. Further urine samples were 
obtained at 18, 24, 30, and 36 months from those 
children infected during the first year. Figure 2 
shows that only one of 25 infants excreting at 12 
months and followed up until 30 months was not 
shedding virus in the urine; this same infant was 
shedding virus at 36 months. All 13 infants from 
whom a urine sample was collected at 36 months 
were shedding CMV in their urine. 


Discussion 


' The prevalence of CMV infection acquired by 


children during the first year varies throughout the 
world, and in populations of different ethnic and 
social backgrounds ıt ranges from 8% to 60% !! In 
our study one fifth of children had acquired CMV 
infection by 1 year of age and 12% were already 
infected by 3 months. Previous cross sectional 
studies in the United Kingdom of children in 
hospital showed lower rates of infection.!* 3 In a 
study of unselected admissions to acute medical, 
surgical, and paediatric wards in one hospital in 1968 
CMV was isolated from 2-5% of 118 neonates, 9% 
of 32 infants aged 2-5 months, and 10% of 104 
children aged 6 months to 4 years.” In the col- 
laborative study,’? which was also cross sectional 
and based on hospital admissions, the prevalence of 
virus excretion was 1-8% in 508 infants aged under 3 
months, 3-2% in 220 aged between 3 and 5 months, 
and 5-8% in 207 aged 6 to 11 months. 

The overall rate of seropositivity in mothers is the 
most important factor determining the extent of 
early acquisition of CMV. In countries where a 
high proportion of women of childbearing age have 
antibodies to CMV the acquisition of early infection 
is high. In Finland in a population where 82% of 
women were seropositive, 32% of 148 infants 
acquired CMV infection dunng their first year.’ 
Most of these infants were infected by 4 months, and 
few acquired infection after this age. None of the 
infants of the 23 seronegative mothers became 
infected, whereas 38% of those born to seropositive 
mothers acquired infection. These results are 
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comparable with those in ourstudy, in which 34% of 
infants of seropositive mothers were infected by 
1 year, most by 3 montas. In Japen tigh rates of 
excretion of CMV were alsc reported” in a 99pu- 
lation where the rate of : eropositivity among women 
of childbearing age is o~er 90%.!° In a longitudinal 
fallow up of 100 healthy infaats born ar term ir the 
Untec States of Amera, 3% of 77 neonates were 
excketing virus, and 11% of 73infants at 3 months !” 
The prevelence at 6 morths wes 13% of 82 children, 
and at 1 year 11% hac antitodies mcicating past 
infection. At the examurctior at 2-24 years no new 
exretors of CMV were found arong the 3) susceptible 
children. 

Jt has been suggestec tha: acquired infection is 


more common in children from the low=r socio2co- ~ 


nomic groups; this is Lkely to be reflected by 
seropositivity rates, but m our study tLere was no 
association with social xass when the serological 
state of tae mother had been allowec for. 

The rapid acquisition >? CMV infecticn in infants 
of seropositive mothers w thir che first three months 
of lie, and the relative adserce of infection among 
infamts of seronegative roth2-s, indicaces that the 
mother 1s the major sow=ce o- infection. Infection 
may be acquired dunng delivery, throagh contact 
with infected cervical secrezions, or after birth. 
Important sources of postnatal infecton include 
breast milk,!! #8 1° and transfusion of seropositive 
b.ood products.” 

Reactivation of latent CMV infection and virus 
shedding from the cervix is common,” * and virus 
excretion may be enharced during the immediate 
postoartum period.” There is pcor correlation 
between cervical shedd cg Curing >2resnancy and 
fetal infection, but the associazion betwe2n maternal 
shedding and transmision of infection to the 
offspring :n early life is strong.’) Reynolds et al 
reported the early acquss-tior of CMV -nfection in 
40% of infants born to women from whem the v:rus 
had deen isolated from the cervix in late pregnancy 
and concluded that CMV trarsmitted at the tıme of 
delivery was an importart source of infection.” In a 
prosvectiv2 study of 81 infants born to women 
known to be excreting CMV during pregnancy and 
in whom congenital CMV infection had bzen 
excluded, 21 (26%) had acquired imfection by 1 
year 75% af these infec-ions had occurred by 14 
weeks.“ In our study we aad ro information about 
cervical shedding of CMY, and virus was grown 
from the arine of only 1:2% of wcmen. 

[nected treast milk £ an even move efficient 
source of acquired imfection. Hazes e al 
olaced CMV from milk 37 cokcstrum, or both, from 
17 of €3 (27%) seroposicive women.!* Virus was 


_ isolaced significantly mone often after ths first week _ 


than before Stagno ef al reported the isolation of 
CMY zt least once ın breast milk or colostrum from 
38 of 265 (14%) seropositive women 25/70 (36%) in 
breast milk and 20/244 (8%) in colostrum | In a 
population with a high prevalence of immunity 
among wcemen of childbearing age transmissior 
through breast milk 1s likely to be the major source 
of infection. Indeed, in the present study the 
acquisition of CMV among infants of seropositive 
mothers was significantly higher in the breast fed 
group than in the bottle fed group. Virus was 
isolated frem the breast milk of 20% of seropositive 
mothers who breast fed. Surprisingly, however, 
despite the presence of CMV in breast milk four 
breast ed infants did not acquire CMV infection. 

In a parallel study done in the same hospital, 
specimens of breast milk were taken from a random 
sample of 140 women seropositive for CMV in the 
first week after birth and from 137 women 
attending for their first postnatal examination at six 
weeks. Virus was isolated from 2-9% of the col- 
ostrum samples and 15-2% of the breast milk 
samples collected at six weeks. Virus excretion was 
not related to the mother’s age, unlike the preva- 
lence of virus shedding ın urine and from the cervix, 
which diminishes with age.” 

Although CMV infection acquired in the neonatal 
period has been temporarily associated with 
pneumonitis,” it is seldom symptomatic, and we 
confirmed this. CMV infections transmitted by 
blood cransfusion to premature infants born to 
seronegative mothers or those whose serological 
state was unknown, however, have resulted in 
severe and even fatal disease 7! It has been 
recommended, therefore, that blood products given 
to premature infants should be screened for CMV. 
It is nct known whether expressed milk given to 
premature infants of seronegative mothers, who are 
the ones at greatest risk, may also become a source 
of serious nosocomial infection. It has been recom- 
mended that fresh donor milk fed to premature 
infants should be appropriately processed to reduce 
infectivity,” but this may decrease the potential 
benefit of zhe milk. 

CMV infection 1s chronic, with viral shedding 
persisting for years. Our finding that children who 
had been infected in their first year still had virus in 
their ur-ne at three years is important. This implies 
that infection in young children in the community 1s 
widespr2ad and that most of this infection has been 
acquired from the mother at an earlier age. As 
acquired infection is so common in early life it 1s not 
possible to distinguish congenital from acquired 
infection after the first three or four weeks of life, 
even when neurological symptoms compatible with 
congenital infection are present. 
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Maternal smoking during pregnancy and lower 
respiratory tract illness in early life 


B TAYLOR AND J WADSWORTH 


Department of Child Featth Universi of Bristol, and Departments of Paediatrics and Community 
Med zine, St Mary’s Hcsvta’ Medical Schoo’, London 


SUM4ARY In a national study of 12 742 children maternal, but not paternal, smoking was 
confirmed zs having a 3-gnilicant influence on the reported incidence of bronchitis and admission 
to hzspital for lower respiratory tract illness during the first five years of life. Reported rates of 
admessiors to hospital ‘cr .ower resviratory tract disezses were found to be as high in children 
borr to mcthers who stopped smoLing during pregnancy as in those whose mothers smoked 
continuously both durag and after pregnancy. Ratzs of admissions to hospital for lower 
resp_ratory tract disease; in childrer whose mothers started smoking only postnatally were no 
high=r than in those wase mothers remaired non-smokers. Postnatal smoking seemed to exert a 
signcicant influence om tke reported inadence of bronchitis, but less than smoking during 
pregnancy. 

These findings suggest that matermal smoking influences the incidence of respiratory illnesses 
in c-ildren mainly th-oagn a congenital effect, and only to a lesser extent through passive 


expcsure atter birth. 


Peremtal smoking has beer ncrminated as hav nga 
majo advers=2 influence on the respiratory healch of 
youn: children '® Fergusson et al found that 
only maternal, and no: >aternal, smoking was 
injluential° © They sugs2sted that fathers who 
smoked have less contac thar. mothers vith young 
child-2n, and so there is es irntation of the ctild’s 
lower respiratory tract frcn passively inhaled smoke 
of parnalorgin There a-e wher pessitde expzana- 
tions Materral cigarette s1 cking dunng pregnancy 
is a h=alth razard to unbcrm cinidren. affecting >irth 
weight and predisposirg ic abortior;””’ some 
studies have suggested taar there is an ncrease in 
congenital abnormalities T chi dren born to mothers 
who =moke.’0 

Smoking by the mother dunng pregiancy may 
cause a congenital predisras tion in tke child to 
subsequent respiratory ill2:se3 we invesigatec this 
possivility using data from z national b rth cchort 
study. 


Subjezts and methods 
CHES (the Child Health ard =ducation Study, is a 


conti-uing survey of children studied neonatally in 
the E-tish Births Survey * !° The cohor ongzaally 


comprised all children born ın the United Kingdom, 
includinz Northern Ireland, from 5 to 11 April 1970 
inclusive In 1975, 12 743 children of the 16 015 
born in that week and living in England, Scotland, 
and Wales were traced (79-6%) Health visitors 
interviewed the mothers at home and gathered over 
500 1tems of information about social background, 
family, and health, including whether the child had 
had any episodes of bronchitis during the first five 
years, and whether the child had been admitted to 
hospital with a lower respiratory tract illness 
(wheezing, bronchitis, bronchiolitis, or pneumonia) 
and at what age. 

At che interview in 1970 information had been 
gathered about the mother’s smoking habit in 
pregnancy, the average number of cigarettes 
smoked each day, the time of giving up smoking if 
the mother was a previous smoker (recorded as 
months before delivery), as well as the child’s birth 
weight and any neonatal problems At the five year 
interview information was collected about the re- 
portec number of cigarettes, if any, smoked by each 
parent and the duration of regular smoking by each 
parent since the child’s birth. 

To allow for factors that could influence both 
smoking and respiratory illnesses the following 
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information collected at the five year interview was 
included in multivanate analyses: sibling ranking at 
five years, the health visitor’s assessment of the 
home equipment (luxurious, high standard or aver- 
age, low, very low standard), whether the child had 
been breast fed, the number of times the family had 
moved house in the child’s first five years, and the 
social index!®—that ıs a composite assessment of 
- socioeconomic state including domestic crowding, 
parental education, tenure of accommodation, type 
of neighbourhood, and paternal occupation. 

The social data obtarned in 1970 were less 
extensive than those obtained in 1975. The following 
factors were assessed. social class and mother’s age, 
marital state, and length of full time education. 
Preliminary analysis included two way tabulations 
and y? calculations; for multivariate analyses logistic 
analysis of multiway contingency tables!” using the 
generalised linear interactive modelling statistical 
package GLIM’® was used to allow assessment of 
individual factors after simultaneous adjustment for 
all other factors in the model. 

Where there were missing data (never more than 
5% and usually less than 2%) as complete a set as 
possible was used in the analysis. Thus the 
denominators used to obtain percentages in the 
tables exclude missing values. 


Results 


Initial cross tabulation showed that rates of lower 
respiratory tract illness ın the children increased the 
more the mother smoked. This was so for smoking 
both during pregnancy and also subsequently 
(Figure) These dose response relations remained 
highly significant (p<0-001) and were only slightly 
attenuated when allowance was made in mulitivan- 
ate analyses for the possible effects of birth weight, 
social index, home assessment, household moves, 
number of siblings, and breast feeding. 

Tables 1 and 2 show the relations between 
respiratory illness in the children and parental 
smoking habits and confirms the findings of Fergus- 
son et al.” 6 Data collected at five years were used 
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Figure Comparative effect of increasing levels of maternal 
smoking during and after pregnancy on nsk of bronchitts 
and admissions for lower respiratory tract disease in 
children aged 0-5. 
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for this analysis as information on paternal smoking 
was not collected at the 1970 interview. In general, 
rates of admissions to hospital for lower respiratory 
tract illnesses and bronchitis followed the trend of 
the mother’s smoking rather than the father’s, with 
the highest rates occurring in children whose 
mothers smoked most heavily, irrespective of the 
father’s cigarette usage. Logistic multiway con- 


_tingency table analysis confirmed this relation. 


Table 1 Chudren aged 0-5 admutted to hospital with lower respiratory tract illness according to parental smoking habits 


Daily No of ciga-eites 


smoked by father 
None 
No % Admitted 
studied to hosptal 
None 5216 27 
1-14 804 29 
15 of more 1559 28 


Daily No of cigarettes smoked by mother 


t-14 i5 or more 

No % Admitted No % Admited 
studied to hospital studied to hospual 
924 30 1096 53 

473 38 299 84 

770 34 1586 45 


788 Tavor and Wadswyth 


Table 2 DhAuldren aged 0-5 wth ct zast ane episode of broachits according to parental smoking habuts 
an ea a a r a UUU 


Daly No of cigarettes 


smoked by faner 
Fose 
Ve “* With epuodes 
sided of bronchnis 
None BS 145 
id 744 140 
15 or nore 1344 16 2 


Pay No of agerettes smoked ty mother 
a et See ee 








I-14 IS or more 
No % With episodes No % With episodes 
studied of bronchus studied of bronchins 
893 193 1049 20 9 
459 i44 286 273 
742 190 1520 22 4 
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Maternal smoking had a sznificant influence 
(¢<C-01) on both admission 1s zc hospital with lower 
respwato-y tract illness and the mcidence-of bronchi- 
tis; paternal smoking had n» stgaificant influence on 
either condition when mazernal smoking was taken 
into acccunt. 

There was an overall ktgh collinearizy between 
maternal smoking during prezrancy and postnatal 
maternal smoking assessed at fwe years over 90% 
cf women. who smoked im p egnency were still 
smoking when their children were £ years old. To 
assess whether smoking curr pregnancy influ- 
enced chi-dren’s subsequent resp iratory Lealth inde- 
pendently of postnatal smakirg ıt was necessary to 
identify mothers who charged their smoking habits 
before or after the birth of tae study child and 
compare ~ctes of respirator? illr=ss in their children 
with thote of the ones whos: mothers smoked 
continuotsly or not at all. 

Table = shows the rates of dronchitis and admis- 
sions to hospital for lower respiratory tract illness 
according to the mothers’ smck-ng habits. Smoking 


Table3 Children aged 0-5 aconitizé_to hospitcl with lower 
respiratory traci illness, or havew beeichitis, according to 
mothers’ sraoking habus 


re % Agirmuttaed No With 
suiet to hosptal episodes of 
bronchitis 
Smokedcontruorsly ROO 44 20 3 
Smoked only during pregnancy 3 59 189 
Smoked only acter chiid was born 4%3 31 18 2 
Never smoked 322 23 l4 1 


during pregnancy, but stopping before the child 
was born, was associated with an increased 
incidence of all lower respiratory tract illnesses, but 
smoking only after the birth of the child had no 
obvious effect on admissions to hospital though an 
apparert effect on the incidence of bronchitis. 
Logistic analysis of these data confirmed the highly 
significant effect of smoking during pregnancy on 
both rares of admission to hospital (p<0-001) and 
incidence of bronchitis (p<0-01); postnatal smoking 
alone had no effect on admissions to hospital and a 
marginal, though not significant, effect on the 
incidence of bronchitis. 

Because the effect of maternal smoking on 
children’s respiratory health 1s most obvious in early 
hife,° and because our information about postnatal 
smoking was collected when the children were 5 
years old, the effect of varying duration of postnatal 
smoking was examined. Rates of admissions to 
hospital were not influenced, with smoking during 
pregnanzy remaining highly significant (p<0-001) 
and duration of postnatal smoking having no signrfi- 
cant effect. Rates of bronchitis, however, were 
found td be highest in children whose mothers 
smoked both during pregnancy and for most or all of 
the tim2 from birth to age 5. Significant and 
independent effects from both smoking during 
pregnancy (p<0-001) and postnatal smoking 
(p<0-05) were found on logistic analysis. More than 
10% of the mformation on the duration of postnatal 
smoking was missing, however, so these results must 
be assessed with caution. 

The mothers were compared for mantal state, 
social class, length of full time education, and age at 


Table4+ Socrai data (1970 surzey) or mothers eccording to their smoking habits 


No % In socal ~ S% Who left % Unmamed % Aged 

studied classer 4 and 5 school aged <16 under 20 
Smeked contirususly 56232 26 0° 74 3* 74 108 
Smcked only imning pregnancy 493 iS i §2 4 77 123 
Smecked only fher child was bom 353 183 643 76 15 | 
Never snoked. 5852 18 5 58 4 30° 6 5° 


“Significantly diferent from other value. n calumn (p<0 01, partitioned y? analysis) 


Pregnancy and smoking 789 


Table 5 Percentage of children admutted with lower respiratory tract tliness in different age groups according 


to mothers’ smoking habits 


Age al Mother smoked Mother did not p Value Mother smoked Mother did not p Value 
admussion during pregnancy smoke during when child smoke when child 
(months) (n=6122) pregnancy 5 years old 5 years oid 

(n=6205) (n=S5982) (n6345) 
<12 07 0 93 <0 001 20 095 <0 001 
12-35 1 83 1 05 <0 001 1 76 113 <0 01 
35-59 i i4 0 68 <6 0! 105 077 NS 


delivery (Table 4). Continuous smokers differed 
from non-smokers for each of these factors, but 
those who stopped smoking before birth and those 
who started smoking postnatally did not differ 
significantly from each other on partitioned x? 
analyses. Mothers who smoked continuously differed 
significantly from the other three groups ın social 
class and educational attainment; non-smokers 
differed from the other three groups for marital 
state and age at child’s birth. It seems unlikely, 
therefore, that vanation in socioeconomic factors 
among the four smoking groups explains our results, 
nor did there seem to be an unexpected effect from 
paternal smoking: rates of illness in the children 
among the four groups did not vary sigmificantly 
when patterns of paternal smoking were considered. 

The age at which bronchitis occurred was not 
known, but the age at admission to hospital for 
lower respiratory conditions was. Table 5 shows the 
effect of maternal smoking habits on rates of 
hospital admission at different age periods during 
the first five years. Children with repeated admis- 
sions were counted only once dumng each age 
period. Maximum differences between admission 
rates for children of smoking and non-smoking 
mothers occured during the first year of life. There 
was, however, still a significant difference up to the 
age of 3 years, and this trend continued up to 5 
years. Although there was high collinearity 
between the two assessments, smoking during 
pregnancy (those who smoked continuously and 
those who stopped during pregnancy) had a signifi- 
cantly more persistent effect than subsequent 
smoking (those who smoked continuously plus those 
who took up smoking after the birth) 


Discussion 


These results, as well as confirming previous studies 
that have shown that parental smoking has a 
harmful effect on children’s respiratory health,’ 
Suggest that smoking during pregnancy may have a 
more important and independent effect on the risk 
of lower respiratory illness in children than passive 
exposure to smoking after birth None of the 


previous studies on parental smoking and respira- 
tory illness in children has considered a congenital 
effect from maternal smoking in pregnancy; because 
of the size and range of CHES, however, it has been 
possible to examine the effects of both smoking and 
changing smoking habits. With the application of log 
linear modelling techniques we were able to assess 
the prenatal and postnatal components of the 
overall effect of smoking on children’s respiratory 
illness. In the light of these results earlier studies 
and their recommendations may require reap- 
praisal. 

Rates of admission to hospital for lower respira- 
tory illnesses at least once during the first five years 
of life were as high in children whose mothers 
smoked at some time during pregnancy but who 
stopped before delivery and did not then smoke 
postnatally as in children whose mothers smoked in 
pregnancy and continued to smoke after the birth of 
the child. Rates of admission to hospital remained 
low when mothers who did not smoke during 
pregnancy began smoking subsequently. Smoking 
after birth did not influence rates of admussion to 
hospital independently of smoking during preg- 
nancy. As far as bronchitis during the first five years 
of life was concerned, smoking during pregnancy 
had a major effect, but postnatal smoking also 
seemed to influence rates of illness Although rates 
of bronchitis were higher in children of mothers who 
smoked only during pregnancy and not subsequently 
than in children whose mothers never smoked, the 
highest rate of bronchitis was seen in children whose 
mothers smoked both during pregnancy and dunng 
the children’s first five years. The need for admıs- 
sion to hospital probably reflects more serious 
respiratory disease than does reported bronchitis. 

The findings concerning the level of maternal 
smoking support our overall conclusions. Mothers 
who continued to smoke tended to smoke more with 
time. Only 30-4% of these mothers were heavy 
smokers (15 or more cigarettes a day) during 
pregnancy, whereas 50-5% were five years later 
Only 15-0% of those who stopped smoking had been 
heavy smokers, compared with 27-7% of those who 


_ Started smoking postnatally Thus heavier postnatal 
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smoEing cid not overcom: the apparent harmful 
effect of smoking during pregnancy. 

Re-es > admission to Fessital were highest in 
childsen >f mothers who :moxed durirg the first 
year of lie (Table 5). Altnouzn there was a strong 
ccrreaticn between the twc measure:, smoking 
assessed during pregnancy seemed to have a more 
persistent efect than postnacal smokirg assessed 
five .ears later. 

These findings suggest that smokmng during 
pregmancy may cause ccrgenital damzge to the 
deve_opirg respiratory system, either the bronchial 
tree cr the developing lung vasculature, zs has been 
showa im the umbilical vzess2is.!? An alternative 
explanation for the apparent effect cf smoking 
durims pregnancy is that some interference with the 
immune system might predispose to ~espiratory 
infec ons—a secondary <ongenitel mnmunode- 
ficiercy. Cigarette smoking is 1mmtnosuppressive 
both n vivo and in vitro Datau et a described 
apno-maLties of polymerphonuclear leucocyte 
funct on <1 children of parens who smoke,” and 
Pagarelli ef al showed an abnormality :n immune 
funct dn in cord blood fror mcthers who smoke.” 

Cigarete smoking duris pregnancy has been 
assoc-atec wih reduced birth weight. and low birth 
weigh: is associated with £ wide range az defective 
immune fanccions that mgkt predispose to respira- 
tory anfecticn.® Low 5rth weight, although 
show-ng a highly significan: correlation w th rates of 
both admission to hospital and bronchias, had its 
etfect indesendent of mazernal smeking. 

An adcizional observatscn concerns tne rate of 
lower respiratory illness in “he offspring of teenage 
wothzrs in our study popuzztion. These culdren for 
variozs social, environmental, and _ biological 
reasozs mizht have been 2xpected to have a high 
rate <f Icwer respiratory tract illness; they were 
more ke y than children >orr to older mothers to 
have >w arth weights, to kav2 unmarned mothers 
of low ed cational attainment end low social class, 
tc live in poor neighbourhccés, to move mequently, 
and to heve more sibling: at the age cf 5. Their 
mothers vere more likely <kar older mochers to be 
smok=rs and to be heave smokers (1£ or more 
cigar€-tes a day) when the cLilcren were £ years old. 
These chidren were, however no more table than 
children of older mothers to bronchiti¢ or to be 
admitsed <a hospital.“ A possible explanation for 
these paradoxical results was the firding that 
althocgh tzenage mothers were more: likely to 
.smok= some cigarettes dur rg pregnancy. they were 
less liely than older motkers to be heavy smokers 
durinz this time, especially those who were under 18 
years old when their chi crea were bern. Rates 
of resairaccry illness across the whole mzternal age 


range in general followed rates of smoking during 
pregnancy and not postnatal smoking.” 

Many of the data used in this study were collected 
retrozdectively, and so vanable maternal recall 
might have influenced the findings. The large 
samp e size and representativeness of the study 
popu.ation, however, should reduce this effect. The 
data also reflected the current habits, and are 
consistent both for reported bronchitis and the more 
objecav2 variable of admission to hospital. 
Adequate agreement was found between medical 
data znd parental reports of lower respiratory tract 
illnes: resulting in consultations with general practi- 
toners? and hospital admission,” even though there 
may te variation between the two sources in exactly 
what names the respiratory conditions are given.” 
The čata used in the present analysis were collected 
in 1970 and 1975, before there was widespread 
appreziation of the possible ıll effects of parental 
smokng on children’s respiratory health; the 
questions are thus likely to have been honestly 
answered, 

The accumulated evidence suggests that, what- 
ever the mechanism, exposure to cigarette smoke is 
bad zor children during both intrauterine and 
subsequent life. 
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Breast feeding increeses concentrations of IgA in 


infants’ urine 


A “EENTICE 


Mecwal Pezearch Counc? Dann Nutričon Unit, Cambridge 


SUMMARY To investigace the influeace of breast feeding on mucosal immunity the concen- 
trattcis erd daily outputs o7 IgA and lactoferrin in urine were measured ın 10 breast fed and 12 
infans fed >n formula milik at 6 and 12 weeks of age. The concentrations and outputs of secretory 
IgA. in urn2 were significantly higher n the breast fed group by a factor of three. The secretion of 
IgA n urize by the breest fed infant: was characteristic of the baby and was not related to the 
inta<= of I2zA from breast m:Ik. LactoZerrin concentrations were similar in the two groups at both 
ages. In edition to sec-e-ory IgA, two thirds of all samples contained proteins with a chain but 
no s€lretcry componen: antigenic determinants. Breast feeding seems to increase the local 
producticr of secretory IgA into the urinary tract during early childhood, thus providing 


enhamced protection frcm infection. 


Epidemiobzical studies aave shown that breast 
feedim=s ccrfers a measure of protecticn against 
infectDon on an infant The rechanisms entailed, 
however, az2 still not fuly understood. There is 
some 2vicer.ce that breas: feeding enhances the 
mucosal d2==ence system,’ ~ although the data are 
conflicing ** The purpose oi this stuGy was to 
quantgate two immune pro-eins IgA and Actofernn 
in the urime of healthy imrents fed exclusively on 
breast milE. or on formula mik with a ©Ow’s milk 
base >d assess mucosal irvcurity at a si e remote 
from ne gastrointestinal t-ect 


Patien amd methods 


Ten beas- fed and 12 fcrrula fed infants in the 
Carr 5-dge area were stud:ec. They were zll born at 
term Vath a mean birth wement of 3400 g, and were 
all healthy with no history of nmnary tract infections. 
Tota. colle=ttoas of urine and faeces were made over 
seven day p=riods when ther were 6 and 12 weeks 
old. Ine zolections were made in the subject’s 
home ~1sinz preweighed cisposable nappes which 
were f=0ze1 rmmediately. The study, which had the 
approval cf the ethical cammittees of the Dunn 
Nutriton Umit and the Cartridge Area Health 
Authority, formed part of zr investigatioa into the 
use of breas: milk immune protein. Mik intakes 
were neasired using the deacerium oxd= dilution 
method, and samples of D7east milk anc formula 


milk were obtained daily for analysis. Nappies were 
also collected from five each of the breast fed and 
formula fed subjects at 26 weeks of age, once they 
had been introduced to solid foods. Full details of 
the subjects and methods, together with the results 
of the faecal and milk analyses, have been 
published.’ 

Unsoiled nappies were gently squeezed and the 
urine collected Any nappy with traces of faecal 
material was regarded as soiled and rejected from 
the urine analysis. The urine specimens were pooled 
In proportion to the weight of urine contained in 
each nappy. 

Samples were analysed for human total IgA, 
secretory IgA, and lactoferrin, using enzyme linked 
immunoabsorbent assavs.? Standards used were 
purified human secretory IgA (Cappell) and human 
lactoferrm (Calbiochem-Behring). The total IgA 
assay de-ects any molecules containing a chain 
determinants—for example, secretory IgA, serum 
IgA, IgA fragments—while the secretory IgA assay 
is specific for molecules with determinants for both 
a chains and secretory component (secretory IgA). 
The two IgA assays give identical results when 
secretory IgA is the only IgA species present.’ 
Other species which contain a chains but no 
secretory component, such as serum IgA and certain 
IgA degradation products, are detected only by the 
total IgA assay. Fragments of IgA that do not 
contain a chain determinants are not detected by 
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these assay systems No degradation of secretory 
IgA or lactofernn has been shown dunng the 
analytical procedures ° The thresholds of detection 
are 30 ug/l for both the IgA assays and 2 ug/l for 
lactoferrin. Concentration of urine samples before 
analysis was unnecessary due to the high sensitivity 
of the assays. ere 

Immune protein concentrations in urine were 
transformed to loganthms because of the skewed 
distribution of the data Concentrations below the 
detection limit were entered into calculations at the 
threshold value. Calculation of urinary outputs was 
based on the weight of unne collected, on the 
assumption that 1 ml of unne weighed 1 g. The 
weight of urine present in each soiled nappy was 
estimated as the average weight of urine in unsoiled 
nappies over the collection period Mean (+1 
geometric standard error) values are given. Statis- 
tical methods used were Student’s ¢ test (for 
independent and dependent values as appropmiate), 
linear regression, and analysis of variance. 


Results 


The Table shows the concentrations of secretory 
IgA in urine which were significantly higher in the 
breast fed infants than ın the formula fed group. The 
magnitude of the difference was threefold at both 6 
and 12 weeks of age. The mean values (ug/l) were: 
at 6 weeks, breast fed=148, formula fed=44, 
p<0-01; at 12 weeks, breast fed=237, formula 
fed=71, p<0-001. Secretory IgA concentrations 
rose significantly between the time points in the 
formula fed group (p<0-05), but not in the breast 
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fed infants. At 6 weeks, two breast fed and seven 
formula fed infants had IgA concentrations below 
the detection limit. By 12 weeks all subjects had 
measurable IgA. 

Measurements obtained using the total IgA assay 
exceeded secretory IgA values in 66% of samples. 
This showed the presence, m addition to secretory 
IgA, of molecular species containing a chain but no 
secretory component determinants. In several 
samples the concentration of total IgA (using 
secretory IgA as standard) was more than double 
that of secretory IgA. The nature of the molecular 
species entailed has yet to be elucidated. Total IgA 
concentrations in urine were significantly higher in 
those infants breast fed than in those formula fed 
(p<0-01). This difference was due to the increzsed 
secretory IgA concentration, as the amounts of non- 
secretory IgA species were similar in the two 
groups. The ratio of total IgA to secretory IgA in 
samples of individual children rose between 6 and 12 
weeks, showing an increased abundance of non- 
secretory IgA species; in the breast fed babies at 
6 weeks it was 1-1 (0-1), and at 12 weeks 1-4 (0-1) 
p<0-02; in the formula fed babies at 6 weeks it was 
1-2 (0-1) and at 12 weeks it was 1-6 (0-2), p<0-05. 
Consequently, the total IgA concentration also 
increased between the two ages (p<0-05). 

Lactoferrin concentrations in urine were not 
significantly different between the breast fed and 
formula fed infants and showed no change between 
the two ages. A wide range of concentrations was 
observed, the mean value recorded being 22 ug/l 
(12 pg/day). At 6 weeks, one breast fed and trree 
formula fed mfants had concentrations of lactoferrin 


Table Immune proteins in urine of infants either breast fed or formula fed 


Breast fed at 
6 weeds (n={0) 
Secretory IgA 
Concentravon pgi. mean (geometric SE) 148 (66)7 
range (30-760) 
Output pe/day, mean (geometric SE) 70 (22)* 
range (15-440) 
Total IgA 
Concentration pg! mean (geometr SE) 159 (76)t 
ranpe (30-1970) 
Output pg/day. mean (geometric SE) 84 (18); 
range (15-625) 
Lactofernn 
Concentratron ugl, mean (geometric SE) 30 (22) 
range (2-542) 
Output g/day, mean (geometne SE) 18 {12} 
T ( E-258} 
Urne volume 
L/day. mean (geometne SE) 0 53 (0 02) 
range (0 45-0 61) 


Formula fed at 
12 weeks (2=12) 6 weeks (n={0} £2 weeks (n= 12} 
237 (69); 44 (7) 71 (15) 
(80--790} (30-110) (30-180) 
126 (36}¢ 22 (4) 39 (8)¥ 
(42-417) (15-77) (15-104) 
322 (102)t 49 (9) 112 (35)§ 
(105-1390) (30-129) (33-609) 
172 (564 25 (5) 63 {IB} 
(56-811) (15-94) (21-371) 
37 (20) 12 (7) 21 (13) 
(6-266) (2-130) (2-849) 
19 (10) 6 3) 12 (32) 
(3-132) (1-89) {1-446} 
0 53 (0 03) 0 55 (0 04) 0 58 (0 04) 
(0 42-0 70) (0 37-0 83) (0 38-0 81) 





Significant differences for breast y formula fed manis at each age=*p<0 02. :p<0 01. .p<0 001 
Significant differences for breast v 12 week values tn cach group=Fp<0 05, &p<0 0! 
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below th2 threshold of m2asurement. By 12 weeks 
all breast fed and 11 formula fed Dfants had 
detectabE amounts. 

Tre concentrations of secretory Iga and lac- 
tofemin 1 urine samples were positi-el, correlated 
withm each group of chIdren (breast fd p<0-01, 
formula fed p<0-05) No associations could be 
found ın zhe breast fed infants 2etween “he concen- 
trations cf these urinary proteins and daily intakes 
of sezretcry IgA and lactoferrin from breast milk at 
either age 

Eszimaced daily volumes of unne wer: similar in 
breast fed and formula “ed childrer. at both ages, 
with an everage of 0-55 1day. No assoziation was 
found berween urine volame and concertrations of 
immune protein in eithe- grou? of mfarts. Conse- 
quenzly, the variations ın daily output of Lrinary IgA 
and _actoferrin paralleled the concentrztions. 

The br2ast fed infants Fad charactens1c concen- 
traticns cf IgA and lacteferrin in urine at the two 
ages as judged by analySs of variance (0<0-01 for 
both proteins). No correExhons existed between the 
totalssecr2tory IgA ratio nor the IgA lactofermn 
ratio in unne and in faeces of any chid. These 
findiags showed that the accidental contamination 
of unne with faecal material. which cortains com- 
paratively high amounts >f these two proteins, was 
minimal.~ 

Berween 12 and 26 wees of age the corcentration 
and caly cutput of secretory IgA increased in the 
small grocr of formula fed subjects on whom repeat 
studies were made (p<0-05). reaching mean (SEM) 
values of 134 (85) ug/l ard 74 (47: uz/dey, respec- 
tively, wh2reas the concer trations noted tor the five 
breas: fed infants were uazhanged The —anking of 
indivclual treast fed infants according to the urinary 
secretory IgA concentrat cns was maintzined until 
26 weeks p<0-02). Signidzant differences in secre- 
tery IgA concentrations could rot be detected 
between the breast fed and formula fed infants at 26 
weeks. Urinary volumes and lactoferrin -oncentra- 
tons remained unchanged and were simular in the 
two groups. 


Discussion 


Secre ory IgA and lactoferrin are anwmicrobial 
proteins that form an impDrtant part cf the mucosal 
defenze system and are present in ell human 
external secretions. The r2sults of this sudy show 
that treas: feeding increases the cancent-ation and 
daily production of secretcn, IgA in urine during the 
first three months of life 

The dai y intake of IgA from breast mı k 1s about 
1 g/day.” The increased =oncentraticns of IgA in 
urine may represent the t-ansfer of small quantities 


of meterna] antibody from the infant’s gut via the 
blood. This seems unlikely, however, because con- 
centrations of lactoferrin in unne were not increased 
in the breast fed group despite the high concentra- 
tions 2f lactoferrin in breast milk. In addition, IgA 
concentrations in unne were not related to daily 
intake, and secretory IgA 1s a very large protein 
(molecular weight 375 000) that is unlikely to be 
filtered through the kidneys. A more likely explana- 
tion 1s that there are factors in breast milk which 
promote the local production of secretory IgA, 
possifly by the stimulation of IgA producing lym- 
phocytes in the child’s gastrointestinal tract which 
migra-e to other mucosal sites. A similar mechanism 
has been proposed for the appearance in breast milk 
of Ig4 antibodies specific for antigens in the 
mother’s gut.’ In addition, breast milk has been 
showr to contain a factor that stimulates the 
differenaiation of cord blood lymphocytes into IgA 
producing cells in vitro.’ 

Raised IgA concentrations in the saliva and 
nasop aryngeal secretions of breast fed infants have 
been moted during the first days of hfe,! ? although 
other authors have failed to detect them.? These 
studies have shown that the differences either 
become negligible” or reverse’ as the child becomes 
older “he reason may be that local antibody 
production in formula fed infants is stimulated by 
exposure to ingested material. The study presented 
here sicwed long term differences between healthy 
breast ted and formula fed infants in the concentra- 
tions of secretory IgA measured in a fluid distant 
from <h2 gastrointestinal tract. The observations 
that the concentration of secretory IgA remained 
consis ently raised in the urine of mdividual breast 
fed infants between 6 and 12 weeks of age at a time 
when the concentration was increasing in formula 
fed infants, and that by 26 weeks of age IgA 
concentrations in the formula fed group had 
approached those in the breast fed group, suggest 
that bregst feeding promotes the maturation of local 
antibo=y production in the first weeks of life. 

The mean output of lactoferrin recorded in the 
present study for healthy infants born at term was 
12 wgtdey. No differences were detected between 
the breast fed and formula fed groups. A recent 
study has shown that very low birthweight babies fed 
on a formula based on human milk excreted grossly 
increased amounts of lactoferrin compared with 
formu’a fed babies (1140 pg/day v 15 pe/day).? It 
seems likely that these very high values were a 
reflection of the prematurity of the subjects. 

The production of IgA ın urine ıs low at birth and 
increases with age ° The daily outputs of IgA from 
urine recorded in the Cambridge infants were within 
normal mits reported for children’ but were about 


one tenth of adult values.'! Several studies have 
shown that low concentrations of IgA in secretions 
from the urinary tract,!? 3 vagina,!4 15 nose,’® and 
breast!” are associated with an increased susceptibil- 
ity to mucosal infections. It would seem lhkely, 
therefore, that the threefold increase of IgA in the 
urine of breast fed infants at 6 and 12 weeks of age 
enhances mucosal immunity during the vulnerable 
first months of life. 


I thank Drs G Ewing and A Lucas for collaboration on the 
community study, which was partly funded by Farley Health 
Products Ltd, Procter and Gamble Ltd for a gift of disposable 
nappies, and Miss A McCarthy and Mr L M A Jaryjou for technical 
help A P ıs currently supported by an award from the Bristol- 
Myers Fund to the Dunn Nutrition Unit 
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Measurement of milk intake by deuterium dilution 


A LUCAS, G EWING, 5 B ROBERTS, AND W A COWARD 
University of Cambridge and Medical Research Council Dunn Nutrition Unit, Cambridge 


SUMMARY In 14 studies, each lasting seven days, on eight bottle fed infants milk intake was 
measured by deuterium dilation and. by weighing the formula consumed and oral losses. Mean 
(SD) milk intake was 329 108) 2/day when measured by isotope dilution and 837 (98) g/day 
wher. measured by direct weighing, ziving a mean difference between methods of 1-0 (5-0)%. 
Thus the stable isotope procedure is a potentially useful method for investigating lactation and 


nutriziona. problems. 


Measirerent of milk incake ıs fundamental to 
scientific, epidemiologica , and clinical research on 
infant nucrition. Deuterium oxide “H-O), given 
orally to mother or infan. has been used by some 
workers t> estimate the intake o? treast milk.!? 
Unlike <lternative methods, sach as zest. weighing“ 
or dererm ration by flow meter. the stable isotope 
procedure does not need n observer or apparatus 
to be present at the time 07 feecing. This method is 
suppcerted by sound theoretical argumenzs,° by the 
consistency of data obtaiaed in this way compared 
with data obtained by coaventional test weighing,’ 
and by studies in anımals ? There ıs little informa- 
tion, 10wever, on the vabdataon of statle isotope 
methcds in infants.* 1° W= investigated tne validity 
- of the.‘dose to the baby’ deater um diluticn method, 
giving the _sotope to infants ving at homeand being 
bottle fed, whose intake could be-accurately measured. 


Patierts and methods 


In 14 studzes on eight healthy full term infants being 
bottle fed at 5 to 11 weeks of age mik mtake was 
meastred by deuterium Einsazs and te results 
compared with those obtained by wemhing the 
intake of sormula feed and oral losses directly. The 
methcds were conducted :1mul-aneously ever seven 
day periods in the infants hcmes. Approval was 
obtaired from the ethica committees ot the local 
hospital aad Dunn Nutritecn Lrit. 

Accurate data on forma imtake were obtained 
by issuing preweighed tcttles of read* to feed 
formula amd weighing the Bottles and res dual milk 
contamed in them after seven days. Ora spillages 
and negirgitations were neasured by collecting 
them dn preweighed abso-bent tissues. Irfants with 
a history of posseting were uot mcludec inthe study. 


Small quantities of extra fluids given orally were 
weighed carefully and accounted for. 

Details of the isotope method and the calculations 
used have been reported elsewhere," but the 
principal steps were as follows. Two samples of 
urine or saliva were obtained from each infant 
before the study to determine natural concentra- 
tions of deuterium (7H) in a body fluid. A weighed 
dose of sterile isotope solution providing about 0-1 g 
*H,O/kg body water was then given orally under 
careful supervision to ensure that the whole dose 
was taken. Samples of the same body fluid (urine or 
saliva) were collected at four and five hours and 
then daily for seven days, a period that covered two 
to three biological half lives of the isotope. 

Water output was calculated from the rate of 
disappearance of deuterium from the body multi- 
plied by its average dilution space” and adjusting for 
fractionation of deuterium in water vapour. Using 
the results of water balance studies on the same 
infants (unpublished data), we took a figure of 13% 
of water intake as being subject to fractionation 
(that is, evaporative loss) 

Total water intake was calculated as water output 
plus water stored during growth. Water stored 
during growth was derived from the difference 
between the measured deutenum space at the start 
of the study and that estimated at the end.!! Oral 
water intake was derived from total water intake 
minus insensible water intake through lungs and 
skin (5-7% of the total, as estimated previously)."' 

Milk intake was calculated from oral water intake, 
adjusting for any extra water consumed, the known 
water content of the formula, water derived from 
oxidation of milk macronutrients,!' and water 
stored in fat and protein (calculated from body 
water and weight change and published values for 
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the protein and water contents of lean body mass).’7 
Calculations indicate, however, that there is no loss 
of accuracy in the general equation: milk intake= 
water intake/Q-95. 

This isotope method has potential sources of 
error. The calculation of water output depends on 
the assumption that the average loss of water subject 
to fractionation (estimated at 13%) applies to each 
infant. Nevertheless, a 100% error in this figure 
would result in only a 1% error ın water output. The 
estimation of water intake from water output 1s 
subject to error in the measurement of water 
deposited during growth, though this can be derived 
precisely by this technique A fixed assumption, 
based on average data, 1s used to estimate insensible 
water intake, yet ın individual infants vanations 
may occur according to minute volume and ambient 
humidity 

In six subjects a study comparing the two methods 
was performed on two separate occasions. For the 
purposes of analysis these studies were treated as 
independent: firstly, they were separated in time by 
six weeks, after major changes ın body weight, body 
water, and milk intake had occurred, and, secondly, 
statistical analysis showed that within subject varia- 
tion was closely similar to between subject vanation 
when the methods were compared. 


Results 


The mean (SD) weight of formula offered to each 
infant was 841 (100) g/day, and the weight of 


Table Comparison of milk formula intake by duect 
weighing and by deuterium dilution 

Total body water Milk intake (g) Difference 
(% of body weight) {%o) 

Weighed By deuterium 
dilution 

76 9 993 987 -86 
63 | 975 1621 47 
727 733 704 —4 0 
67 1 840 859 23 
66 & 743 739 -85 
65 0 879 931 59 
65 2 96-4 868 -9 9 
69 6 841 B63 26 
699 686 628 -85 
n3 TI8 820 54 
706 777 758 -25 
i §28 734 —41 
64 5 924 870 -5 8 
65 4 758 764 08 
Mean (SD) 837 (98} 829 (108) -iğ 
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measured spills and regurgitations was within the 
range of 1~12 g/day. The Table shows the resultant 
mean weight of formula ingested weight together 
with individual values These data are compared 
with those derived by the isotope method. The mean 
values for milk intake determined by the -wọ 
methods, 837 (98) g/day by weighing and 829 (108) 
g/day by isotope, were not significantly different by 
the paired z test (¢ = 0-748). The correlation coef- 
ficient for the two sets of results was 0-93 (p < 0-001). 
The mean difference (bias) between the methods 
(deuterium dilution minus weighed intake) was 
— 10%. The standard deviation of this difference 
was 5-0%, and thus the limits of agreement of the 
two methods (as defined by Bland and Altman)” 
were — 11% to + 9% (mean difference + 28D of 
difference). The highest individual difference in this 
study was 9-9%. The Table shows the results of 
estimates of total body water determined simul- 
taneously by deuterium dilution. 


Discussion 


All methods of measuring milk intake are subject to 
error, and there is no standard against which a new 
procedure may be validated. Test weighing has 
been used as a standard, but small errors on 
weighing may accumulate if an infant feeds fre- 
quently; water losses by evaporation result in weight 
loss during the feed, and food regurgitated outside 
the test weighing period will be included as intake. 
In this study we attempted to avoid some of these 
difficulties by weighing the intake of the formula 
directly We also carefully accounted for oral spills 
and regurgitations. Milk intake measured by deu- 
terium dilution gave mean values that differed by 
only 1% from those obtained by our reference 
method. 

The results of our study show that 95% of 
estimations made by the deuterium method could be 
expected to fall within the range of — 11% to + 9% 
of the weighed intake. Bland and Altman suggested 
a method for calculating the precision of the 
estimated mean difference between methods and 
the corresponding confidence interval.'? Using this 
approach for our sample size of 14 paired observa- 
tions, the 95% confidence interval for placing the 
mean difference between methods (deuterium 
method — 1% compared with weighed intake) 
would be — 3-9% to + 2-9%. The value of the 
deuterium method for work on individual subjects, 
as opposed to populations, for which the method is 
clearly valid, depends on the acceptable error for a 
particular study. We suggest that this method 1s 
suitable for most clinical and many laboratory 
Investigations ın individual patients, but we empha- 
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sise that zi] methods cf measuring food or milk 
intake ae liable to siguificant errors. 

Further confirmation of the valid.ty of our 
method cones from our brevibus study comparing 
water intake by isotope tution and a conventional 
balance <echnique in far premature kabies.!! In 
cont-ast, sutte et al Zounc that milk mtake 
measured by test weighing zave a significantly 
different result from tha: determined >y isotope, 
with unacc2ptable differzices between -nethods of 
up to 65% in individual zomparisons.* That study 
mzy hav2 ijeterred other investigators from using 
the rsotop= method, and the differenczs between 
their findirgs and ours require explanation. Our 
choice cf a reference method other than test 
weigiung probably played a key part im the differ- 
ence Mcreover, we adj.sted the weigled intakes 
for ozal losses of milk, though we were careful not to 
selec babics with a histcry of posseting: oral losses 
in our stady were never above 2% of :ntake. We 
suggest that a further explanation of the differences 
betw2en the studies is that. we chose pericds of seven 
days for both methods whereas Butte ef al test 
weighed incants for only 48 hours and used the 
iso-oDe p-ozedure either cver those two Jays or for 
three or ive days, thus =xtencing beyond the test 
we:giing period. Thougk Butte et al studied breast 
fed infants and we used formula intéke as our 
reference method, we =< nct believe that this 
accounts for all the differences opserved. Indeed, 
the less frequent feeding o7 many formule fed babies 
may dısturt the linear decline in deuter£im enrich- 
ment by phasic changes in-water turnover, theoreti- 
cally this stould make ke isotope mechod more 
precise in breast fed infarts. More recently Vio et al 
found gocc agreement between direct weighing and 
isotope d2termination of trormula intake, but their 
stud} was not conclusive because of a technical 
prcblem wich the isotope arocedure tha suggested 
oral oss of the deuterium dose; total kody water 
values of rp to 196% >? body weight were ob- 
taimed. !? 

Test weizhing 1s hke” to remain a valuable 
method cf measurement m mucmtonal studies. As 
fac.li-ites for deuterium estimaticn become more 
wicely avai able, however, we suggest hat use of 
the ceuterrnm dilution method will increase. The 
chcice betreen giving te dose to the baby (as 
studied here) or to the mother will depend on the 
particular study. Giving the dose to the bzby is more 
direc’, ıs cfeaper (in that it -equires analysis of 
fewer samples), provide: additioral imzortant in- 
formatior on total bodr water, and i. the only 
method wimg deuterium that is suitable: for objec- 
tively measuring milk intake in formula ted infants. 
The procedure 1s non-invésive and requ res only a 


small oral dose of labelled water (which 1s not 
radioactive) and daily sampling of saliva or urine; 
these can often be undertaken by parents without 
the intrusion of an investigator into the home. 
Deuterium dilution is the method of choice when 
the rant breast feeds frequently.° The relatively 
long study period minimises error due to daily 
vaniation in intake. Apart from its research apph- 
catiors, we foresee a role for this technique in clinical 
practice for outpatient investigation of infants for 
whor data on milk intake may influence diagnosis 
or ma-lagement. Such investigation would also avoid 
the dscouraging effect that test weighing has on 
some mothers whose milk production is marginal. 


We thank Fariey Health Products for supplying the formula and for 
financial help GE has a grant from Ross Laboratories and SBR 
holds the Drummond fellowship 
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Commentary 
N F BUTTE AND C GARZA 


Baylor College of Medicine, Houston, Texas, USA 


Lucas et al have compared the measurement of 
formula intake by the deuterium dilution technique 
and by weighing formula bottles over a seven day 
period and have shown close agreement between the 
two methods.! They refer to our paper ın which we 
concluded tnat the deuterium dilution technique 
overestimates milk intake,” and this requires some 
elaboration. 

Our trial attempting to validate the method was 
designed according to the original protocol reported 
by Coward et al ? Differences in the way in which we 
used the method compared with that of Lucas ef al 
require critical evaluation The equilibration period 
of two hours that we used to calculate total body 
water was insufficient, in expenment 2, however, 
values of total body water predicted from samples 
taken two hours after the dose of isotope had been 
given were only 2-7% higher than those obtained by 
extrapolation from the exponential curve of decay of 
the isotope to the time of the start of the experi- 
ment. Because the half life of water in infants ts 
about three days, assessment of milk intake by the 
deuterium dilution technique over 48 hours 1s 
probably too short, although agreement between 
methods was not improved when we extended the 
experiment to 120 hours. Deuterium enrichment 
analysis was performed at the Dunn Laboratory in 
both our study and theirs. In our study it was done 
on a Micromass 602 D spectrometer and an 
Aqua-sira mass spectrometer; possibly better pre- 
cision and accuracy were achieved by Lucas et al in 
their study. 

The short duration (48 hours) of the test weighing 
session was an important limitation of our study. We 
now know that the estimate resulting from a 48 hour 
test weighing session should be within about 28% 
(95% confidence interval) of an individual infant’s 
intake.* Although this shortcoming led to a less 
precise estimate, ıt would not result in a systematic 
overestimation 

The way in which we calculated milk intake from 
the results obtained with the deutenum dilution 
technique was different from that used by Lucas 
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et al; we made no adjustments for the fractionation 
of deutertum in water vapour. Lucas et al assumed 
that an equivalent of 13% of water intake was 
subject to fractionation. Although this proportion 
seems low, they are correct in stating that a 100% 
error in this figure would result in about a 1% error 
in water output. More importantly, they incor- 
portated a correction factor of 5-7% and assumed 
this to be insensible water intake This value was 
derived from a previous experiment with preterm 
infants and was the difference in intake observed 
between weighed records and results obtained by 
deutenum dĦution. Although it may encompass 
insensible water influx, 1t also includes other pos- 
sible sources of error. 

Water influx through the skin and respiratory 
passages may be a potential, uncontrollable source 
of error in the ‘dose to the infant? version of the 
deuterium dilution technique The input of water 
vapour through the skin should be proportional to 
ambient humidity and the permeability of the skin to 
water.” Influx through the lungs should be related to 
respiratory minute volume and ambient humidity. If 
ambient water is depleted compared with the body’s 
ennchment, water flux will be overestimated The 
effects of unlabelled ambient water vapour at 
various relative humidities on water influxes 
measured using tritum were shown in kangaroo 
rats.” With absolute humidities ranging from 3-8 to 
19-8 mg H,O/1 air water fluxes were overestimated 
by 7:7 to 44:2%, respectively. To account for this 
source of error variations in ambient humidity, skin 
permeability, surface volume ratio, and minute 
volume would have to be considered in the calcula- 
tion of water flux. Application of a constant correc- 
tion factor may not be appropriate ın environments 
where humidity varies daily, and the differences 
between indoor air conditioned and outdoor settings 
must be taken into account, as would be the case 
in Houston, Texas, where our own studies were 
conducted. 

Recent preliminary findings from our laboratory, 
however, suggest that water influx may present only 
a minor source of error in the ‘dose to the infant’ 
deuterium dilution method. We have found that 
formula intakes predicted from deuterium dilution 
were only slightly higher than values obtained from 
direct weighing of formula bottles. Milk intakes of 
breast fed infants were consistently overestimated 
by the deutenum dilution technique when compared 
with values obtained by five day test weighings to 
the order of 10% more than were formula intakes. 
Because there is no obvious reason for the differ- 
ence in water flux dynamics of breast fed and 
formula fed infants we must evaluate the test 
weighing procedure critically. Our measurements of 
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human milk intake were rot correzted fcr insensible 
evaporative losses durrg feeding. We approxi- 
mated, and possibly unde-estimated, the mean (SD} 
loss to be 3 0 (2:0)% of intaxe.* There is also the 
possibvity that mothers cd noz weigh their infants at 
every feec. Although th2 diligence of tlese women 
and the consistency of sulk imtakes reported from 
several ladsratories woad suggest otkerwise, we 
recoznise it as a potential source of erroz. We find it 
ever more perplexing thet when we compared the 
‘dose to th: mother’ /ersicn| of the deuterrum 
dilution teckmique® and the test weighing method’ 
we obtained good agreement. 

A: the time of writing we a2ree that “he ‘dose to 
the infant’ version of the detterium di-ution tech- 
niqu2 is a promising mrethoc for measuring milk 
intake. The magnitude >€ the error dre to water 
influx, however, requires further study, and the 
discrepancy :n the exten: of overestimation of milk 
intake seen between breast “2d and formula fed 
infarts requires explanation. 
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Fluctuating dystonia responsive to levodopa 


H COSTEFF, N GADOTH, L MENDELSON, S HAREL, AND P LAVIE 


Loewenstein Hospital Rehabilitation Center, Ra’anana, the Beilinson Medical Center, Petah-Tikva, Tel-Aviv 
Municipal Hospitals, and Sackler School of Medicine, Tel-Aviv University, and the Unit of Behavioural 
Biology, Technton-Israel Institute of Technology, Haifa, Israel 


SUMMARY Four cases of hereditary progressive dystonia with diurnal fluctuation were studied. 
All were sporadic; three of them mimicked spastic diplegia; and the fourth showed some 
similarity to torsion dystonia. Emotional or cognitive disturbance, or both, was seen in three. The 
correct diagnosis was suggested by fluctuating signs and symptoms, which worsened towards 
evening, but this was reached only after many years of handicap, hospital admissions, and 
invasive diagnostic procedures. Typically there was a prompt, pronounced, and sustained 
response to moderate doses of levodopa. Sleep recordings were obtained in three patients and 
showed increased body movements during rapid eye movement sleep. Several close relatives had 
periods of increased leg movements during sleep It is suggested that hereditary dystonia 
responsive to levodopa should be considered as the diagnosis in children with fluctuating signs of 
motor disability syndromes, simulating torsion dystonia or spastic diplegia. Polysomnographic 


studies may be helpful in diagnosis and may also detect early or subclinical cases. 


Chronic dystonia ın childhood has traditionally been 
regarded as an incurable and progressive disease 
Over the past 15 years some cases have responded to 
treatment with modest doses of levodopa. Most of 
these were characterised by definite diurnal fluctua- 
tion of symptoms. Twenty five such cases have been 
described;'© an additional 11 cases lacking diurnal 
variation have also been reported.” 7 8 Because this 
disease or group of diseases presents in childhood 
and responds to treatment paediatricians should be 
aware of it. 

We report four patients and discuss common 
diagnostic pitfalls and the use of polysomnographic 
studies ın diagnosis. 


Case 1: A girl began to stumble and fall at the age of 
4. Walking became progressively more difficult and 
she tired easily. Bad school work and emotional 
difficulties led to ineffective psychotherapy and a 
transfer to a class for slow learners. From the age of 
7, obesity, slack facies, and slow reactions and 
speech were noted; her sleep cycle was disturbed 
with waking before dawn and going to bed in the 
late afternoon. She had several episodes during 
which she could not walk and resorted to crawling. 
During these episodes, each of which lasted several 
hours, her head, arms, and fingers were flexed, her 
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legs were extended, and her left foot assumed an 
equinovarus position. 

Between the ages of 6 and 9 she was seen by 
various physicians who found different signs at 
different tmes—for example, normal and increased 
muscle tone; positive, equivocal, and absent Babin- 
ski signs; ankle clonus; and wide based gait with 
slow ngid movements most of the time 

Investigations in five centres included elec- 
troencephalography, pneumoencephalography, air 
myelography; visual evoked potentials; nerve con- 
duction velocity; electrocardiography; muscle bı- 
opsy, estimation of the activity in serum of creazine 
kinase and other muscle enzymes, thyroxine, cerulo- 
plasmin, lactate and pyruvate (at rest and dunng 
ischemic effort); tensilon test; and electromyo- 
graphy at rest and on repetitive supramaximal nerve 
stimulation. All were within normal limits, except 
for the finding of a large fourth ventncle on 
pneumoencephalography, and the presence of type 
2 fibre atrophy on histological examination of the 
muscle biopsy specimen. Tentative diagnoses in- 
cluded spastic diplegia, spinocerebellar degenera- 
tion, metabolic myopathy, and dystonia musculo- 
rum deformans 

Examination at the age of 9 showed obesity 
(weight 42 kg, height 126 cm) with dull facial 
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exoressicn. coarse feamres, protruding tongue, 
droaling. ead an occasior él inappropriate transverse 
smile. SFe was alert anc oneérted, but only partly 
cooperat-ve, with a short 2ttert.on span end obvious 
distractitalzy. Her speech was monotonous and 
slurred. she stood on a wide base wita her head 
Slumped forward. Her zait was awkward, and 
charactensec by short steps, toe waking, and 
abrupt stopping. The rign: arm tended assume a 
wag pos tion. These abaorma. findings were least 
nouceabl2 in the early mecning and extremely 
striking in the late aftecroor 

Treatrreat with levodopa -esulted ır a prompt 
diminuticr of motor Fendicap, loss of weight, 
increase r alertness, and return of a nermal sleep 
cycle. The abnormalities of facial appearance, gait, 
and posture disappeared. with the excepaion of mild 
residual climsiness and mir:ral residual dystonic 
signs. Wem last seen het -veizht was normal for her 
age efter a css of 20 kg durinz the first w months 
of treatrreat. At the time c? writing, she is now 
doing well in a normal schocl class and leading a 
normal soci! life with no me-cr disabilcy. She has 
been maintained for seven years on 10) mg levo- 
dopa ard 12 mg carbidope (Sinemet, Merck) daily, 
without de-ertoration or side effects. She discon- 
tinued the crug herself om Several occasicns and this 
resulzed in immediate -eappearance cf dystonic 
equinovau. posturing of the legs 


Case 2. A young girl had deer slightly cumsy since 
infancy. Her disability worsened at ege 6 with 
prog-essive bradykinesic, tiredness, d=stonic, leg 
rosturing, Eyphoscoliosis, and leg twitch ng. By the 
age Cf 13 sh2 needed help m the afternoons to get up 
from a chair and walk 20 metres The diurnal 
fluctuaticn cf her symptoms was noted and the 
diagrosis was established at che age of 13⁄2 She 
respcnded within an hour ta a single t=st dose of 
250 mg la~odopa. At the tire of writiag she had 
been asymptomatic for siz years on 250 mg levodopa 
and 25 mg carbidopa daty. 


Case 3. a 12 year old girl developed progressive 
bilateral equinovarus, spestic zaraparesis and scoli- 
os:s, and wes confined toa wh2elcharr by the age of 
1314. She hzc bilateral hard tremor from the age ot 
15, when additional findimgs included slowing of the 
basic electroencephalographic rhythm, impairment 
of spatial orientation on r europsychologral testing, 
bilateral ank.e clonus, sdasticity of leg adductors 
and tlexars nystagmus on right lateral gaze, and 
hypomum a- The diurnal “luctuation of her symp- 
toms was noted and the -Wag-csis suggested at the 
age Cf 154. She responded well to levocopa within 
24 hours At the tıme cf writing she had been 


symptom free for two years of daily treatment with 
375 ng levodopa and 37-5 mg carbidopa. Elec- 
troercephalogram and neuropsychological state re- 
verted to normal. 


Case 4. A 5 year old girl developed a progressive 
tendency to fall, particularly in the afternoons, 
clum:y gait, inturning of both legs, torticollis, 
scolicsis, and behavioural disturbances. By the age 
of 9 -he could walk only five or six steps at a time 
during the afternoon, and showed torticollis, truncal 
torsicn, leg inturning, bilateral intention tremors, 
mild Dradykinesia, depressed affect, mutism, and 
negattvism Psychotherapy did not help. The diurnal 
fluctLat.on of her symptoms was obvious from the 
outset, but the diagnosis was first suggested at the 
age zf 9. Her neurological disability responded 
withia 48 hours to levodopa. Her behaviour became 
normal within a month and psychotherapy was 
stopped. She was still asymptomatic after two years 
of receiving 125 mg levodopa and 12-5 mg carbidopa 
daily. 


Diagr oses 


Onse. of symptoms in our patients varied from 4 to 
12 years The correct diagnosis was made three to 
eight years later. All four were girls and none had 
affected relatives. Parental consanguinity was noted 
in case 3. They all had the distinctive diurnal 
variawon of disability and dystonic signs, with 
striking improvement after sleep. All four patients 
underwent numerous investigations ın major medi- 
cal centres. Table | lists the previous diagnoses 
considered and the various major diagnostic and 
therateutic procedures, many of them invasive 
Results of all tests were within normal limits, except 
for the non-specific pneumoencephalography and 
musck biopsy histology mentioned in case lL, 

The eventual diagnosis was suspected on clinical 
findirgs alone These included vanous pyramidal 
signs in three of the four patients and disturbances 
of higher function, in addition to the main features 
of fi-ctuating dystonia, accompanied in all four 
cases by other signs of basal ganglia dysfunction. 
Table 2 lists these findings. One patient was 
confiaed to a wheelchair for two years before 
diagnosts, while the other three were handicapped 
but stil partially ambulant. Three had been referred 
to rehabilitation centres with the diagnosis of 
chromic, incurable motor handicap. 

Conrlete and repeated polysomnographic studies 
were performed on two consecutive nights in three 
of thz >atients, and in 11 unaffected immediate 
relatr-es. In all three patients increased body 
movenents occurred dunng rapid eye movement 


Table 1 Previous diagnoses, investigations, and 
treatment in four dystonic patents 
Case No 
i 2 3 4 
Suggested diagnoses 
Spastic diplegia yes yes yes 
Spinocerebellar degeneration yes yes yes no 
Metabolic myopathy yes no no no 
Torsion dystoma yes no no yes 
Primary lateral sclerosu nO no yes no 
Huntington's chorea no no no yes 
Wilson's syndrome no no no yes 
Psychogenic tes no no no 
Investigations and treatment 
Pneumoencephalography or 
computed tomography yes yes yes yes 
Myclography yes g yes yes 
Electromyography yes yo yes yes 
Muscle biopsy yes no no no 
Femoral angiography no yes no no 
Psychotherapy yes no no yes 
Tenotomy no ‘ no no 


*Recommended but not carned out 


Table 2 Chncal findings in four patients with 
fluctuating dystonia 


Case No 
L 2 3 4 

Pyramidal motor signs 

Spastic paraparesis yes ycs yes no 

Ankle clonus yes no yes HO 

Hyper-refiexa yes no yes no 

Hip flexor contractures nO yes no no 

Babinsk signs yes no no no 
Non-pyramidal motor signs 

Fluctuating dystonia yes yc yes yes 

Bradykinesia yes yes yes yes 

Tremor, chorea mask face yes yes yes yes 

Torticollis no no no yes 
Higher functions 

Emotional disturbance yes no no yes 

Impaired spatial onentation no no yes no 

Failure to earn yes no no no 
Other findings 

Scohoss no yes yes yes 

Pes cavus no yes no no 

Sleep disorder yes yes no W 

Drooling, slurred speech yes no no 


(REM) sleep, mixed with numerous awakenings, 
but without obvious :mpairment of sleep structure. 
In two patients studies were performed both before 
and during treatment with levodopa. No noticeable 
decrease ın body movements resulted from the 
treatment, although the sleep cycle abnormality 
disappeared. Among 11 relatives, all three fathers 
and two of the three mothers showed definite 
periods of leg movement during stage 2 sleep; a 
paternal grandfather and two of four siblings were 
similarly affected. 
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The effect of levodopa on these patients was 

prompt, effective, and sustained. All responded 
fully within 24-96 hours of starting treatment and all 
now function normally. Examination at the time of 
writing showed none of the patients had the pre- 
viously apparent pyramidal signs nor disturbances 
of higher mental functions. Daily doses ranged 
from 375 mg (levodopa) and 37-5 mg (carbidopa) to 
100 mg and 10 mg, respectively. Treatment has 
been continued for two to seven years without side 
effects or need for a change in dose. 
Discussion , 
‘Childhood onset levodopa responsive dystonia’ was 
first described by Segawa et al in 1971,' and nine 
cases from the same clinic were reviewed in detail 
five years later.” The syndrome was named ‘heredit- 
ary progressive dystonia with marked diurnal fluc- 
tuation’. All cases responded promptly to levodopa 
Six of the nine cases were famuial, with a pattern 
that suggested autosomal dominant inheritance with 
low penetration. An additional 16 cases have been 
reported since ** Our cases fit the described pattern 
of childhood dystonia with pronounced diurnal 
variation; this 1s sufficient for diagnosis and predict- 
ing a good response to levodopa. Eleven other cases 
of chronic dystonia which responded to levodopa 
have been reported; ın these diurnal fluctuation was 
absent.° ’ 8 Three families have also been reported 
to have cases both with and without diurnal fluctua- 
tion.” This implies that there is no genetic distinction 
between cases with and without diurnal fluctuation 
and that this striking and useful finding ts not 
invariably present It is uncertain, however, whether 
all families with this syndrome share the same 
autosomal dominant genes. Our four sporadic cases, 
including one with parental consanguinity, suggest 
the possibility of a recessive phenocopy 

None of the cases reported has shown an 
addiction to levodopa, even after 12 years of 
treatment.?* 

Homovanillic acid concentrations ın the cerebro- 


spinal fluid were studied in three patients.* ’ These 


were low before treatment, and increased im- 
mediately after the levodopa was started. One of the 
three patients did not have diurnal fluctuation;’ the 
authors suggest that concentration of homovanillic 
acid in the cerebrospinal fluid may be of use in 
predicting response to treatment with levodopa 
Several other patients have been reported who 
may or may not have this syndrome These include 
two brothers with dystonia, without diurnal varia- 
tion, and with a less than complete response to 
medication,’ and two unrelated children with im- 
mediate response to levodopa, but with neither 
dystonia nor diurnal fluctuation '® In addition, at 
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least 18 ceses have been reported in Japan of early 
onset Park-rsonism, ustvélly familial, who showed 
both prcnounced diurna fluctuaticn znd an un- 
usually gozd response tc themotherapy 11}? These 
reports suggest that chronic childhood levodopa 
responsive basal ganglz disease maz, in fact, 
compmnise s2veral different diseases. 

Tre precise interrelations ketween response to 
levodopa, churnal fluctuation, body -novements 
during sl2e5, and cateckclamine concentrations in 
cerebrospiral fluid rema to be clarified] Segawa er 
al perfcrmed polysomnography in four patents and 
found, body movement; mainly Gurirg stage 2 
sleep * A decrease in bod” movements curing sleep 
was reported in Parkinson's dis2ase and an increase 
m such movements occurs in Huntington’ s chorea 
ard Gules ce la Toure:te syndrome. ' -= Increased 
body mo~ements were fccnd in our patients These 
m3vemerts. however, ocarred durirz FEM rather 
than stage < sleep, and they seemed unresponsive to 
levocora 

A un:que finding was the presence of periodic leg 
moOvemerts during sleep m first degree -elatives of 
three patients; we can find no other reports of 
fanuñal percdic leg movements in an isc.ated form. 
A fex instanzes of such movements have been seen 
in the zam/ltal restless ez syrdrome.'* © 

In sumTary, what charéctertses virtua_ly all these 
reported zases is the onsec between 1 veaz of age and 
puberty cf a progressive and chronmiz motor handi- 
cap, wEich. :n some cases, mimics spasic diplegia 
ard in cthe-s mimics torson dystonia. In most cases 
closer e<arination shows pronounced diurnal 
fluctwaticn cf signs and symp:oms, together with 
evidence of dystonic p»sturirg; these are often 
associated with other sizis of dysfuncion of the 
basal ganaiia such as choreiform movements, 
brad7-kinesa and mask like facies. Emotional 
distu~benze, Jeading to referral for psychotherapy, 
may be common but coes not concradict the 
diagr osis 

In zase: wizh diurnal fluctuation a four day trial of 
levocopa mm a daily dose of 10 tc 2* mg/kg ıs 
mancatory, and an immediate improvement will 
usually con“izm the diagiosis. In cases or families 
withcut dicral fluctuaticn the diagnosis is more 
difficult. Ether the polysomnographic “Aindings of 
bedy movements during REM sleep. or zhe finding 
of atnorm=aily low concertrations of dcpamine or 
hemevanll& acid, or bozh, in the ce-ebrospinal 
fluid. ma? predict resporse to levodopa- In case of 
deub: a four day tnal skculd provide tie answer. 

We do mt know whet proportion o the cases 
presently dH2nosed as lace onset spastic paraplegia 
in chron: rehabilitation centres are, in fact, treat- 
able cases oZ hereditary pregr2ssive dystoma. We 


believe that this possibility should not be ignored in 
view of the fact that three of our four patients and at 
least <nree other published cases had been referred 
to such care 

The presence of body movements during sleep in 
the patients and of periodic leg movements in 
healtisy first degree relatives suggests that these two 
phenomena may be related although different ex- 
pressions of a fundamental disorder of the basal 
gangla. Such movement could serve as a genetic 
marker in affected families. 


Dr Ancs Korczyn of the Tel Aviv Municipal Hospitals was the first 
to suggest the correct diagnosis in case 1 
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Glycosylated haemoglobin and glucose intolerance in 
cystic fibrosis 
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SUMMARY Sixty four patients, age range 1-20 years, with cystic fibrosis had their tolerance to 
glucose assessed according to their glycosylated haemoglobin (HbA,) concentrations. Raised 
concentrations were found in 24 (37-5%). Oral glucose tolerance tests were performed on 21 
patients with raised HbA, and 13 patients with normal HbA, concentrations. C peptide 
responses were also measured to assess islet cell function. Patients with normal HbA, had normal 
glucose tolerance and C peptide response. Seven of 21 patients with raised HbA, concentrations 
were glucose intolerant. The remaining 14 patients with raised HbA, concentrations had normal 
glucose tolerance but a reduced C peptide response, suggesting impaired islet cell function. There 
were no appreciable differences in the incidence of chest infections, respiratory function, and 
chest x-ray scores among patients with normal HbA, concentrations, raised HbA, concentrations, 
and normal oral glucose tolerant tests, and patients who were glucose intolerant. No correlation 
was found between HbA, concentration and age or Shwachman score. Measuring HbA, 
concentrations periodically is useful in detecting and monitoring glucose intolerance in patients 


with cystic fibrosis. 


The reported incidence of glucose intolerance in 
patients with cystic fibrosis ranges from 8-75%. 
Insulin dependent diabetes occurs ın 1-2% , 10 times 
the incidence in the normal population.’ Glucose 
intolerance is thought to result from disruption of 
islet cells due to pancreatic fibrosis which progresses 
with increasing age and severity of the disease; 
consequently it 1s usually found only in older 
fibrocystic patients. Glucose intolerance may cause 
weight loss and may result in an increase in the 
incidence and severity of respiratory infections 
Impaired neutrophil function has been described in 
the presence of high blood glucose concentrations, 
and a correlation has been shown between prevalence 
of infection among diabetics and the degree of 
glucose control.*° We could find no such reports 
concerning patients with cystic fibrosis. 

Poor glucose control results in glycosylation of 
haemoglobin with a corresponding increase in 
plasma concentrations. In insulin dependent dia- 
betes concentrations of HbA,, correlate well with 
glucose control over the preceding 1-2 months.°® 
Caiger ef al recently suggested that determining 
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HbA, concentrations penodically may be useful in 
monitoring glucose intolerance ın fibrocystic 
subjects.’ Raised HbA, concentrations occur in 
such patients even when oral glucose tolerance tests 
give normal results.® 

Islet cell function in fibrocystic patients has been 
investigated, usually by measuring insulin concen- 
rations following a stimulation test.*'? C peptide is 
produced in equimolar proportions to insulin by 
cleavage of the pro insulin molecule in the 6 cell of 
the pancreas; ıt has no primary biological activity 
Its main role seems to be to maintain the configura- 
tion of the insulin molecule. Unlike insulin, C 
peptide is not degraded by the liver and measure- 
ment of its activity gives a reasonable assessment of 
islet cell function '5 The half life is 11-35 minutes 
compared with that of insulin (4 3-9-8 minutes) For 
these reasons there 1s less variation in peripheral C 
peptide activity during oral glucose tolerance tests. 

In this study we assessed the importance of raised 
concentrations of HbA, ın patients with cystic 
fibrosis by performing oral glucose tolerance tests 
and investigating islet cell function by measuring the 
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C peptide response to the glaccse challenge. We 
also examined the pcesib:e effects of glucose 
Inco erarce on cystic fibrosis. 


Patients and methods 


Sixty four patients, with an eze range of 1-20 years, 
who attended the cystic Sabresis chnis at Alder Hey 
Children s Hospital from Jarcary co June 1985 were 
ente-ec into the study Tte ethical committee 
approvec the study, and consent was Dbtained. 

HbA; and random blend =zlucoase corcentrations 
were esti rated in all patients on entry imo the study 
and -ereated every two tc six morths Patients with 
raised HbA, concentrations, zad wheze possible, age 
métched patients in whom HbA, concentrations 
were normal, were adnutted to the wa-d after an 
overngh’ Tast for a standard oval glucose tolerance 
test. Nome of the patieris wes taking drugs that 
could mlience glucose tolerance—for example, 
stercids or salbutamol—and mone had ecute infec- 
tions at the time of the stccy. All had had an 
adeq.iate intake of carbohydrate for at least three 
days before the glucose challenge Glucose (1-75 
g/kg, maximum 75 g) wa given orally with 100-300 
ml water. Blood was wathdrewn through an in- 
travenous cannula (whick was maintaned by an 
infus on cf 0-9% saline) zt 30 minute intervals from 
time 0 to 150 minutes for estimation of glucose 
concentretions and C peptide activity. Patients who 
were reluczant to be adm ttec for the o-al glucose 
tolerance est were studmed :n the morning out- 
patient cLric. Blood from these patients was taken 
for estimetion of glucose zoncentreticn az 0 and 120 
minuces. The criteria used fe- the classtfication of 
the result: of the glucose ‘clererce test depended on 
the fastirg blood glucose co izentratior taken at 
these: times. '* 

Glaccse and HbA, concentratiors were estimated 
in blood ozeserved with fucrde oxalate. Samples 
were stored at minus 10°C ror p to one week before 
analysis. Glucose was measured using a glucose 
oxidase method (Yellow 52rnz Instrament) HbA, 
concentrations were determined by ion exchange 
column chromatography anc spectrophotometry 
(Biorad haemoglobin A, b~ cclumn test) and 
expressed as a percentage of the tozal haemoglobin 
The mterassay standard deviation for this method 
was (6& erd the coefficiert of vartat:on 3-7% The 
reference range for our ladorztory is 5-3-8-8% for 
HbA.-, redresenting two SD [:mits or th2 mean in 
normal péediatric patient... A value cf HbA, above 
9% was regarded as raisec. The C peptide activity 
was measured by radioimmunoassay at St Lukes 
Hosp tal, Suildford.'°> Heparinised blood was taken 
on ke anc the serum separated and starec at —20°C 


before analysis. Assay sensitivity has been calcu- 
lated at 0-037 nmol/l with interassay variation of 
Q-02-2-1 nmol/l. 

Th2 severity of each patient’s disease was assessed 
using the Shwachman score,'® pulmonary function 
tests, and chest x-ray score. Pulmonary function 
tests were performed regularly on all patients 
attenchng the clinic and ‘included measurement of 
peak flow, forced vital capacity (FVC), and forced 
expiratory volume in one second (FEV). The chest 
x-ray: were scored according to the Chrispin Nor- 
man scoring system.” 

The incidence of severe chest infections over the 
past t¥o years and the incidence of colonisation of 
the r2sdiratory tract by Pseudomonas spp was 
deterrzined from retrospective study of the case 
notes. A serious chest infection was defined as an 
episoce resulting in an increase in cough or purulent 
sputum, or both, acute changes on the chest x-ray, 
and deterioration in pulmonary function necessitat- 
ing acrmisston to hospital. 

Student’s ¢ test was used to analyse the signifi- 
cance of differences between numbers, and the 
Mann- Whitney U test and Fisher’s exact test for the 
differences between proportions. 


Results 


A raised HbA, concentration (mean 10-6%, range 
9-1%—17-5%) was found on entry into the study in 
21 of the 64 patients attending the clinic, which 
indicated impairment of glucose control in 32-8% 
The mean (SD) HbA, concentration of the remain- 
ing 43 >atients was 7-8 (0-9)%, range 5-9-8-8. These 
results are comparable with those obtained from 21 
norma. children admitted to Alder Hey Children’s 
Hospit<! for routine operations (mean (SD) HbA, 
7-4 (0=4)%, range 4-6-8-8). During the year after 
entry to the study, three more patients were found 
to have raised concentrations of HbA,. 

Oral g.ucose tolerance tests were performed in 34 
patients. each of whom had between two to six 
measurements of HbA, in the year after entry to the 
study. These 34 patients included 21 of the 24 
patente who had one or more raised HbA, 
measurements, in addition to 13 other patients with 
cystic fibrosis of similar age who had normal 
concentrations of HbA, The mean (SD) age of the 
two groups was 9-2 (5-8) years and 10-5 (5-1) years, 
respectively. Seven of the 21 patients (33-3%) with 
raised HA; concentrations had abnormal glucose 
tolerance test results; three produced a diabetic 
Tespons2 and two of these were insulin dependent 
(Fig 1). All 13 patients with normal HbA; concen- 
trations had normal oral glucose tolerance test 
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Fig 1 Results of glycosylated haemoglobin and oral 
glucose tolerance tests in 34 patients with cystic fibrosis 


results. These differences are significant (Fisher’s 
exact test, p<0-05). 

To investigate the importance of a raised HbA, 
concentration and to examine islet cell function and 
the effects of glucose intolerance ın more detail all 
the patients with cystic fibrosis were divided into 
three groups according to the result of the glucose 
tolerance test and the highest HbA, concentration 
recorded during the previous year: group 1 normal 
subjects had HbA, concentrations within the normal 
range and a normal oral glucose tolerance test; 
group 2 had a raised serum HbA, concentration and 
a normal oral glucose tolerance test result; and 
group 3 had a raised concentration of HbA, and an 
abnormal oral glucose tolerance test result. 

The mean (SD) age of patients in group 1 (n=13) 
was 10-5 (5) years (range 3-19-8), in group 2 (n=14) 
7 (4-7) years (range 2-3~15-8), and in group 3 (n=7) 
13-6 (5-7) years (range 3-8-19-5). The Table shows 
the mean fasting concentrations of glucose values at 
the time of the oral glucose tolerance test; the 
differences between these groups were not signifi- 
cant There was, however, a significant difference 
between the mean HbA, concentrations at the time 
of the oral glucose tolerance test in both group 2 
(p<0:05) and group 3 (p<0-01) when compared 
with the normal group (Table). Blood for estima- 
tion of HbA, concentration was taken at time zero. 


Table Mean (SD) fasting blood glucose concentrations 
and % glycosylated haemoglobin in 34 patients with cystic 
fibrosis 





Fasting blood % Giveosylated 
glucose concentration haemoglobin 
(mmolil) 
Normal subjects {(n=13) 42 (04) 72 (08) 
Patients with raised 
concentration of 
glycosylated 
haemoglobin (n= 14} 39 {0 5) 88 (i3) 
Patients with glucose 
intolerance (n=7) 45 (09) 91 (22) 





Detailed analysis of the response of the islet cells 
to the glucose tolerance test was only possible in 24 
of the 34 patients. The 10 patients not included 
completed the test ın the clinic, having blood taken 
at time 0 and 120 minutes only Figure 2 shows the 
number of patients in each group completing the full 
test This graph shows the mean (SE) glucose 
concentration at each sampling time for each group 
during the oral glucose tolerance test. Patients in 
groups 1 and 2 produced similar glucose profiles, but 
the mean peak glucose concentration was reached at 
30 minutes tn group 1 and at 60 minutes in group 2. 
There were similar glucose concentrations at 120 
minutes (5-6 mmol'l and 5-3 mmol/l, respectively). 
The peak mean glucose concentration of patients in 
group 3 was reached at 90 minutes with a mean 
glucose concentration of 11-7 mmol/l at 120 minutes. 

Figure 3 shows the mean C peptide activity at 
each sampling time for each of the groups of 
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è Glucose intolerant group (n=7} 
A Normal group (n=7) 
m Raised HbA, group (n=10) 
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Fig.2 Mean (SEM) glucose concentrations during oral 
glucose tolerance tests in 24 patients with cystic fibrosis 
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Fig 3 Mean (SEM) C peptide concentrations during oral 
glucose tolerance tests in 24 patients with cystic fibrosis 
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patients. There was a rapid -ncrease ir C peptide 
actimity i2 patients in the normal group 2 a peak at 
60 minutes followed by a gredual fal a slow nse, 
also with a peak at 60 mruites, was seenin group 2, 
but bowe- concentrations were present zt all times. 
The rise in C peptide activity in group 3 was 
de_ared, with a peak at 12) minutes; onl- two of the 
seven patie its produced >2ak concentrations before 
120 minutes {at 60 and 9) mirutes). In tne first two 
grouns 11 of 17 had peak values at or before 60 
minutes. Siznificant differences (p<0-05 were seen 
betwzen measurements of C peptide acivity at 30 
and 60 minutes between groups 1 and 3 in addition 
to tkat Eetween groups 1 and 2 at 120 minutes 
(p<C05) | 

Two giris, aged 17 ard 19 required insulin for 
symptomatz glucose mt>.erznce; this was started 
two and four years before the study. Doses of insulin 
of 0-8 and 1-3 units kg/2¢ hours, respect-vely, were 
needed tc achieve adequate control. On the day of 
the oral glucose tolerance test the morong dose of 
insulm was omitted following the overnight fast 
Fasting gl icose concentrations cf 5-0 and3-0 mmol! 
were obtainsd. Maximum zecorded C peptide activ- 
ity occurred at 120 mmuzes m both, with values of 
1-1 nmol/ and 0-3 nmol/I zesp2ctively. Neither had 
episodes >I hyperglycaeric ketoacidosi:. 

The peak HbA, concentrat.o2 for each of the 34 
patiemats recorded during the year of the study 
corre_atec significantly wich the HbA, corcentration 
measured in blocd taker at zhe time cf the oral 
glucose tolerance test (r= )-47 p<0-05). There was a 
negat.ve ccrrelation between HbA, concentrations 
and total C peptide activ ty, but this did not reach 
significance. 

Patents with glucose inzolerance were aot signifi- 
canl} diff-2nt from the normal group in respect of 
Shwachmer score, number of serious caest infec- 
tions, cobmsation with Pséidomonas spp, lung 
function, acd chest x-rar scoces. The body mass 
index anc height for ag2 of patients among the 
grcups did rot differ sigasticartly 


Discussion 


When pat ents with cystic fibrosis atenang Alder 
Hey Children's Hospital were screened foz evidence 
of glucose rttolerance, 24 cf 64 (37-5%) were found 
to have raed HbA, concentrations Glucose in- 
tolerance irdicated by a standard orel glucose 
tolerance test was found in 22% of the patients 
assessed who aad one or more raised measurements 
of HEA, concentration. All the patients who had 
consisent-y normal HbA_ conzentration: also had 
normal glucose tolerance. Dividing the pacients into 
three grorps enabled more dezziled comDarison to 


be made of the islet cell function as assessed by the 
blood glucose concentrations and C peptide activity 
during the oral glucose tolerance test. 

The glucose profiles obtained from concentrations 
in blood measured during the oral glucose tolerance 
test g-oups 1 and 2 were similar, with comparable 
glucose concentrations recorded at 120 minutes 
Differences were found in the islet cell response to 
the orzl glucose load, however, when measurements 
of the C peptide activity were compared. Group 2 
produced a slower nse in C peptide activity follow- 
ing the glucose load, with lower C peptide activity 
recorded at all times This indicated impaired 6 cell 
reserve in patients with raised HbA, concentrations 
alone 

Peak glucose concentrations were reached at 30 
minutes in group 1 and at 60 minutes in group 2,with 
peak C peptide activity ın both groups at 60 minutes. 
In a ncrmal population peak glucose concentrations 
occur at 30 minutes? t8 9 and peak C peptide 
activity between 30 and 60 minutes!®2° after an oral 
glucose load 

The mean (SD) nse in C peptide activity was 1-01 ` 
(0-2) nmol/l in the group of patients who had normal 
HbA, concentrations and normal glucose tolerance 
This compares with the range of mean values 
(0-9-2 2 nmol/l) recorded ın normal adults.'!*? Low 
immunoreactive insulin responses to glucose loads 
have been reported in patients with cystic fibro- 
sis? '° By simultaneously measuring C peptide 
activity and insulin concentrations, Mohan et al 
showed that lower insulin concentrations in patients 
with cystic fibrosis are Itkely to be due to pancreatic 
B cell typofunction rather than increased degrada- 
tion of insulin in the liver.”! Increased responsive- 
ness to insulin in peripheral tissue has been 
sugpeszed as a cause ın patients with cystic fibrosis,” 
with an increase in the number and affinity of insulin 
receptors ~ The data, are however, conflicting. 

The zlucose intolerant patients showed peak C 
peptide activity at 120 minutes, indicating defective 
release of insulin. These results agree with those 
obtained by Handwerger et al? The two insulin 
dependent patients studied both produced peak C 
peptide activity at 120 minutes. The patient who had 
been insulin dependent for two years, requiring 
insulin 0-8 units/kg/24 hours, produced a peak C 
peptide activity of 1-1 nmol/l. The other, an older 
patient who had been insulin dependent for four 
years and needed 1-3 units/kg/24 hours, produced a 
delayed poor response with peak activity of only 0-3 
nmol/l, possibly indicating progressive deterioration 
in B cell function. Neither had episodes of ketoaci- 
dosis, and there was no family history of diabetes in 
either patient. Although the insulin requirements in 
patients with cystic fibrosis who develop diabetes 
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are high (0-6-3-3 units/kg/day),' episodes of ketoaci- 
dosis do not occur. This has been explained by a 
reduced dietary fat intake in these patients, and the 
inability of the pancreas to produce sufficient 
glucagon. Glucagon directly opposes the action of 
insulin producing glycogenolysis, gluconeogenesis, 
and lipolysis. In diabetic patients with relatively 
severe diabetic ketoacidosis absolute hyperglucago- 
naemia has been reported ~ Impaired glucagon 
production has been shown im patients with cystic 
fibrosis. +t 

We found a significant correlation between fasting 
and peak C peptide activity. This has also been 
shown in diabetic patients** and indicates that the 
production of C peptide follows the law of the initial 
value, which states that the magnitude of the 
response 1s related to the concentration before 
stimulation.” Fasting C peptide activity recorded in 
the three groups did not, however, differ signifi- 
cantly. There were also no significant differences in 
the increase and peak of C peptide activity achieved. 

The highest recorded HbA, concentration for 
each patient obtained during the study year corre- 
lated sigmficantly with the HbA, concentration 
measured at time zero during the oral glucose 
tolerance test, indicating a persistent increase in 
HbA, concentrations. A negative correlation was 
found between the HbA, concentration recorded at 
the time of the oral glucose tolerance test and the 
sum of C peptide activity Although this did not 
reach significance, Bistritzer et al'* found a signifi- 
cant negative correlation between the sum of the 
insulin concentrations during the oral glucose 
tolerance test and the HbA, concentration ın 11 
patients with cystic fibrosis. This suggests that the 
lower the insulin response to a glucose challenge, 
the higher the HbA, concentration. 

The commercial method (Biorad) used in this 
study estimates total glycosylated haemoglobin. No 
attempt was made to remove the labile fraction, 
which has been shown to correlate with the glucose 
concentration at the time of sampling.” To reduce 
this complicating factor blood for HbA, assay was 
taken at time zero during the oral glucose tolerance 
test. No significant differences in the fasting glucose 
concentrations were found between the groups We 
have shown that HbA, concentration is useful in 
assessing glucose tolerance in patients with cystic 
fibrosis High concentrations of HbA, indicate 
impaired B cell reserve with decreased or delayed 
insulin release 

There was no correlation between raised HbA, 
and age, as found by Bistritzer et al.'* For this 
reason all patients with cystic fibrosis should be 
assessed periodically for glucose intolerance. High 
concentrations of fetal haemoglobin in newborns 


and in some 1-2 year olds may produce falsely raised 
HbA, concentrations because fetal haemoglobin 
elutes with HbA, as a fast band on ion exchange 
column chromatography. Alternative methods of 
measuring HbA, that eliminate this error should be 
used ın patients below the age of 2 years. The 
youngest glucose intolerant patient in our study was 
3 years 8 months old. He had a HbA, concentration 
of 10-3% and blood glucose at 120 minutes of 9-3 
mmol/l. He did not have glycosuria and was asymp- 
tomatic. His progress 1s being followed closely. 

The clinical course of insulin dependent diabetes 
mellitus ın cystic fibrosis is mild. Ketoacidosis does 
not occur and complications are rare. Provided 
growth is adequate and the patient ıs not troubled by 
symptomatic hyperglycaemia, the motivation to 
achieve good control is poor. The effect of glucose 
intolerance on infection in patients with cystic 
fibrosis has not been investigated. 

Rayfield et al found a striking correlation between 
the overall prevalence of infection and mean plasma 
glucose concentrations im insulin dependent 
diabetes.° In vitro studies have shown impairment of 
opsonisation,* neutrophil adherence,” chemotaxis,° 
phagocytosis,* and bactericidal activity” in the pres- 
ence of hyperglycaemia. Glucose intolerance may 
lead to an increase in the prevalence and severity of 
respiratory infections in patients with cystic fibrosis. 
In this study, however, no significant differences 
were found in the number of chest infections, the 
prevalence of colonisation with Pseudonomas spp, 
respiratory function, or the Shwachman score in the 
patients with cystic fibrosis and glucose intolerance 
compared with those with normal glucose imtoler- 
ance. 

In conclusion, periodic assessment of HbA, con- 
centration 1s useful in determining the presence of 
glucose intolerance in patients with cystic fibrosis 
and in monitoring its course Evidence of impaired B 
cell reserve was found in patients with raised HbA, 
concentrations, 33% of whom were glucose intoler- 
ant during an oral glucose tolerance test. Impaired 
neutrophil function as a result of hyperglycaemia 
may lead to an increase in the number and severity 
of chest infections. We did not, however, show such 
an effect ın this study, and further in vitro and in 
vivo studies are necessary to investigate this. 


We thank Mrs D Bolger for preparing this paper 
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Familial Hashimoto’s thyroiditis with kidney 
impairment 
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Department of Paediatrics B, Institute of Paediatric Endocrinology, and Paediatric Nephrology Unit, 
Beilinson Medical Centre, Petah Tikva, Israel, and the Middlesex Hospital Medical School, London, 
England 


SUMMARY A 12 year old boy and his two sisters with Hashimoto’s thyroiditis and renal 
impairment were studied. Three generations of this family had autoimmune thyroid disezse: 
Graves’ disease was diagnosed in the first generation, and the second and third generations had 
thyroid enlargement with abnormal thyroid function and immunological abnormalities. The 
disease in this family could not be explained simply by the types of human leucocyte antigens 
found. Renal disease in autoimmune thyroid disease is uncommon, treatment difficult, and the 
prognosis unknown. 

The proteinuria disappeared in all three children during the three and a half years of follow up, 


which implies that the renal impairment may be transitory in some patients. 


There are five autoimmune thyroid diseases: Hashi- 
moto’s thyroiditis, primary myxoedema, non-toxic 
goitre with detectable thyroid growth stimulating 
immunoglobulins, Graves’ disease, and ophthalmic 
Graves’ disease.'° These diseases commonly run in 
families, and relatives of patients with autoimmune 
thyroid disease often have an increased prevalence 
of antithyroid antibodies.° ’ These patients may also 
have circulating immune complexes with thyroglo- 
bulin and antithyroglobulin *? In a few patients 
kidney damage and nephrotic syndromes have been 
reported. 

We describe a family m which autoimmune 
thyroid diseases were found in three generations, 
with a vanety of autoimmune abnormalities and 


evidence of immune complex nephritis The course 
of the kidney diseases ın these patients may imply 
that kidney impairment in autoimmune thyroid 
diseases is transitory, though a longer period of 
follow up 1s needed to confirm this. 


Details of family 


The propositus was referred to the outpatient clinic 
of the Department of Paediatrics B at the age of 11 
years 9 months because of neck swelling for the past 
two months. The only abnormality found on physi- 
cal examination was a large goitre (Table 1). Height 
and weight were on the 75th centile, and pubertal 
stage was Tanner’s stage II.'” Pertinent laboratory 


Table 1 Evaluation of thyroid function and results of urine analysis at first examination 





Gire grading” Free Teal Thyrotrophic honnone (mUl) 
thyrovne truodathy: onine et 
(pmol/l) {minoti} Baral Peak fafter miravenous volus 
of 100 paint thryrotopl mn 
releasing hormone) 
Father (11-3) Easily palpable 32 2 16 42 140 
Mother (11-4) Easily palpable 18 0 | 69 28 190 
Siblings 
Hill a Grade 4 618 6 78 52 61 
11-2 {propositus} Grade 4 iS 4 ij 34 2338 100 8 
HI-3 Grade 3 232 3 08 116 23 0 
Ni 4 Grade 25 219 2 62 65 16 l 





Normal values free thyroxine 8-29 pmol, total tr-todothyronine | 54-3 08 nmol/l, thyroid stimulating hormone <6 mUA 
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data are :ummanised in Table 1 and are compatible 
with the Jiagnosis of latect hypothyroidism. Histo- 
logical examination of a a2edle biopsy specimen of 
the gland confirmed the diagnosis of Hashimoto’s 
thyrciditis, and treatmea: wita thyroxine sodium 
100 pg daily was startec. 

Six movhs after his ficst visit he had puffy eyes 
and pittimg oedema of the legs and had gamed a lot 
of weight Haematologicel investigations showed an 
erythrocy-e sedimentatiom rate of 106 mm ın the first 
hour, a waite cell count o? 7-6x 1107/1, a haemoglobin 
concentration of 1-55 mm, and a platelet count of 
44) x10°/L (the differentic] was normal). Biochemi- 
cal investwations showed 2 urea mtrogen concentra- 
tion of ¢-5 mmol/l, creatine concentration of 39-8 
umoll, potassium concentration of 4-3 mmol/l, 
sodium concentration of 142 mmol/l, chlorine con- 
centratior Of 107 mmol/l calcium concentration of 
1-9 mmol], and phosphcrus zcncentration of 1-68 
mmol/l. Total protem corcentration was 53 g/l, that 
of albumin being 23 g/l. Cholesterol concentration 
was 4-05 mmol/l, with total lipids of 7-5 g/l and 
tnglycerices of 2-75 mm>/l. Repeated analysis of 
his uine showed obvious proceimuria (>230 mg 
hour/n*) Dnt no haematu-1a. Because these findings 
suggested a nephrotic syadrome renal biopsy was 
perfo-mzd. On histological examination there was 
irregular thickening of the glomerular capillary walls 
with 2pimembranous hyaline depositis and endo- 
capillary hypercellularity. whick suggested a mixed 
membranous and prolife-etive glomerulonephritis. 
Studies of the renal biopsy specimen with immuno- 
fluoresence and immunoreroxidase staining showed 
glomerular capillary clumps of thyroglobulin, IgG, 
IgM, C3, and kappa and -embdda chains of compar- 
able diszr tution 

Treatment was begun with cyclophosphamide 
125 mg day for eight we2xs and predmsone 60 mg 
daily for four weeks, the prednisone to be reduced 
gradually to 40 mg every other day. At that time 
thyroxine sodium was stopped The child was 
foliowed ap for one year after this regimen was 
started. Curing this period the goitre. which had 
‘become snaller during the xeatment with thyroxine 

ium, enlarged; the concentration of thyroid 
strmu_atinz hormone, whith had dropped to 3-6 
mU/l, rosz to the pretreztiment value of 60 mU/. 
Treatment with thyroxine sodium wes therefore 
started agein. After this treetment started the 
concentration of protein n his urme slowly but 
progressiv2.y reduced, arc 18 months later it had 
dropped to 85 mg/hour/m“; after six further months 
it was down to 32 mg/hou-nn?. After two and a half 
years of treatment the prct2inuria had disappeared. 
During this period conceatrations of antithyroid 
antibodies, both antımiccsomal and antithyroglo- 


bulir, decreased to a constant titre of 1/80 to 1/160. 
At 152% years old the child had a small goitre, but 
othe-+ise physical examination showed no abnor- 
malty and his growth and pubertal stage were 
approcnate for his age. 

Tkrze generations of the family were examimed 
(Figure); all were of Ashkenazi-European origin. 
Seven subjects (I-1, 3, 4, and II-1, 2, 5, 6) were 
apparently healthy with no clinical evidence of 
thyrcid dysfunction; no laboratory investigations 
were performed in these subjects. Other siblings of 
subject I-4 had died in the holocaust The child’s 
paternal grandmother (1-2) had had Graves’ disease 
for tn2 past 10 years, she was being treated with 
methamazole and was euthyroid when examined. 
One >f the maternal grandmother’s sisters (1-5) also 
had =raves’ disease. She had undergone subtotal 
thyraijectomy 20 years previously and was not 
takıng any antithyroid drugs. The parents of the 
propo-itus (II-3, 4) both 36 years old and unrelated, 
were tcought to be in good health; on examination, 
however, their thyroid glands were mildly enlarged. 
No other findings suggestive of altered thyroid 
functicn were found. Pertinent data on them are 
summarised in Tables 1, 2, and 3. Results of 
haer-atological investigations and urine analysis and 
blooc glucose concentrations were normal in the 
parerts. 

Thz propositus had three sisters (III-1, 3, 4), who 
were aged 12 years 9 months, 9 years 3 months, and 
6 yeers when first examined. They all had similar 
‘neck swellings’, which had appeared at about the 
same time as that of the propositus. Their medical 
histon was unremarkable. Table 1 shows their 
goitre grading. !? The eldest sister (III-1) had a mild 
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Table 2 Immunological investigations at first evaluation (1983) and 18 months later (1984) 








Thyroid Stomach Antinuclear Circulating immune Proteinuria 
anupanetal cells antibodies complexes (mglhourim’) 
Antthyroglobulm Anmrucrosomeal (PEG method) en 
a: | eee IRI 1984 1983 1984 m 1983 198-4 
1983 1984 1983 1984 1983 1984 
Father ~ - 400 400 + + - -~ 116 59 Neg Neg 
Mother 80 80 400 400 + + 20 0 65 45 Neg Neg 
Siblings 
[H-t 640 1280 400 1600 - — ~ 40 124 49 134 94 
HI 2 (propositus) 1280 19006 1600 1600 - - - ~ T2 4} 230 85 
HI-3 40 160 100 106 - — - a 215 85 108 Neg 
H-4 — 160 ~ 1600 - - - ~ 104 59 Neg Neg 





Normal values for circulatmg immune compleacs 100 pg IgG equivalent mi 
Reciprocal utres obtained by haemagglutination with Wellcome Thymune kits 


Table 3 Human leucocyte antigen haplotypes 





HLA-A HLA-B HLA-DR 

Grandmother (1-2) 28/29 14/7 62 
Aunt (I-5} 26/26 35/17 4/5 
Father (1-3) 2/29 14/7 72 
Mother (11-4) 24/28 14/14 5/1 
Siblings 

Wl 2/28 14/14 Wi 

HT-2 (propositus) 2/24 14/14 WS 

v3 2/24 igid H5 

-4 29/28 H14 wi 


tremor. The results of investigations suggested that 
she had hyperthyroidism, and she was given 
prophylthiouracil 200 mg a day, which was gradu- 
ally reduced as function of the hypophyseal axis 
improved (shown by repeated estimation of thyro- 
trophin releasing hormone concentrations). Pro- 
teinuria of 9-4-13-4 mg/hour/m? was found, but 
there was no other clinical or laboratory evidence of 
nephrotic syndrome The proteinuria remained 
within this range after the antithyroid drugs had 
been stopped, but one and a half years later no 
protein could be found in the urne. Physical 
examination of the two other sisters showed no 
obvious abnormality. One (III-3) had a slightly 
increased basal concentration of thyroid stimulating 
hormone which later returned to normal. Repeated 
urine analysis showed a protemuria of 10-8/hour/m’, 
but this disappeared spontaneously within several 
months. The mitial laboratory investigations of the 
other sister (II[-4) all yielded normal results. Table 2 
summarises the immunological data on the family, 
and the human leucocyte antigen haptotypes are 
shown in Table 3. Renal biopsies were not per- 
formed for two of the sisters (IH-1 or III-3). 


Discussion 


In this family evidence of autoimmune thyroid 


disease was found in three generations. Graves’ 
disease was diagnosed (in another hospital) in two 
patients of the first generation; in the second 
generation slightly enlarged thyroid glands were 
found in two patients, as well as mildly raised titres 
of autoantibodies against thyroid, stomach, and 
nuclei. In the third generation the children had 
goitres and autoantibodies as well as increased 
concentrations of circulating immune complexes, 
but the clinical manifestations differed and included 
hyperthyroidism, latent hyperthyroidism, and 
euthyroidism. 

The occurrence of Graves’ disease and Hashi- 
moto’s thyroiditis in the same family and the 
increased prevalence of autoantibodies in relatives 
of patients with Hashimoto’s thyroiditis are well 
documented,°’ as are the occurrence of Hashi- 
moto’s thyroiditis in a parent and offspring, in twins, 
and in trplets.’* Such an extensive distribution of 
autoimmune thyroid diseases in one sibship, 
however, with such variability in the clinical and 
immunological presentations, is unusual. Both 
parents had evidence of autoimmune thyroid 
disease; the mother’s haplotype included DRs, 
which ıs associated with Hashimoto’s thyroiditis.’ “4 
The presence of this antigen, however, can explain 
the symptoms of only two of the children (I]I-2 and 
3) and not of the other two (III-1 and 4). None of 
the haplotypes of either of the women with Graves’ 
disease (1-2 and I-5) was transmitted to generation 
lit. HLA B14, which ts frequently found in Israelis, 
was present in all the affected family members 
except one (IT-5). B14 has not, however, been 
reported previously in association with Hashimoto’s 
thyroiditis. It is possible that on both sides of this 
family there was a predisposition to the immuno- 
logical defect that is responsible for Hashimoto’s 
thyroiditis, and that this was transmitted vertically 
to the third generation. Because of the synchronous 
appearance of the goitre in the siblings it may also 
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be that a common event such as a viral infection 
triggered the autoimmajre mechanism ın the 
children, and possibly in -he parents as well. 

The association of immuse complex nerhritis with 
Hashimoto's thyroiditis 2s in the prcpositus is 
rare.” 18 Membranopncliferztive glcmerulone- 
phritis with the depositiom of immune complexes 
with thyroglobulin as tke antigen was reported 
in these patients. In one case thyragicbulin was 
also shown in the circuleting immune complexes, 
with a positive correlation between the serum 
conceatrations of these complexes and tke severity 
of the disease.” It was suggested that the glomerular 
disease was caused by tapping of nerhritogenic 
immune ccmplexes fron. the blood steam. In 
our propositus thyroglobulin was fourd in the 
glomerular capillary clumps brut rot in the <irculating 
immune complexes. Gomerular deposits are 
formed in situ by the react-cn of free antibody with a 
fixed antigenic constitueit of the domerular 
capillery wall.'? Proteinuria alone, wi hout the 
nephrotic syndrome, has teen reported in two of 
27 patients with Hashimatn’s thyroiditis,” but the 
naturel course of this type of kidney clisease 1s 
unkncwr Some patients vith kidney disezse under- 
went total thyroidectomy with the aim cf eiminating 
the amtigen. In these cases the proteinurf was not 
eliminated dunng a follcw up course œf several 
months’? !° but the circulating antimicrogomal and 
antith=roglobulin antibocizs disappeared '® Our 
patiencs have now been fo lowed up fer three and a 
half years. None of these three chilcren with 
renal mpairment had prcteinuria when ast seen. 
Although this is after a short term follow ap, it may 
indica-e either that thyradectomy shoud not be 
periorned in all patients cr thet it showd not be 
done in the early stages of -he disease. Interestingly, 
in somre Datients with Greves’ disease the immune 
complex zlomerulonephrit s was associated with the 
antithyroid treatment,'*~ either radioiodine or 
druzs Whezher such treatment has a rde in the 
kidney disease or whethe- the association is coin- 
cidental 5 unknown. 

Physicians must be awaze of the pos:ibiltty of 
impairnent of the kidney: in autoimmure thyroid 
diseases anc of the tmportance of doing repeated 
unne analyses. Only th-ough better diagnostic 
accuracy can management and prognosis of these 
patients be improved. 


We thaak Professor D Dontaca of the Middlesex Hospital, 
London, and Dr H Stark of the Eailinson Medical C ntre, Petah 
Tikva, for their help in the invesizution and triutm=nt of these 
patients. 
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Comparison of budesonide and beclomethasone 
dipropionate for treatment of asthma 


C SPRINGER,* A AVITAL,” CH MAAYAN," A ROSLER,t AND S GODFREY™ 


Departments of ‘Paediatrics and tEndocrinology and Metabolism, Hadassah University Hosputal, 
Jerusalem, Israel 


SUMMARY Beclomethasone dipropionate (BDP) and budesonide (BUD) were each given in a 
dose of 200 ug twice daily by metered dose inhaler to 10 asthmatic children already dependent on 
treatment with steroids. In a double blind randomised crossover study each course lasted one 
month. No clinically important differences were found between the two treatments when 
symptom scores, symptom free days, additional use of salbutamol, and results of lung function 
tests were considered. Metyrapone mildly reduced the plasma concentration of 11-deoxycortisol 
in two patients during treatment with budesonide, and in four during treatment with 
beclomethasone. It is concluded that although they are usually safe, both drugs may cause mild 


adrenal suppression when given in a dose of 200 ug twice daily. 


Inhaled beclomethasone dipropionate (BDP) 1S 
effective treatment for asthma in children.'~“ Recently 
a new non-halogenated corticosteroid aerosol, 
budesonide, has been shown to be effective ın 
treating chronic asthma ın adults’ and ın children.°® 7 
Budesonide need only be given twice daily, com- 
pared with the four doses of beclomethasone that 
are usually required each day. 

We therefore set up a trial to compare the efficacy 
of the two drugs when both were given twice daily to 
asthmatic children already dependent on treatment 
with steroids. In addition, we evaluated the influ- 
ence of the two drugs on the function of the pituitary 
adrenal axis in view of reports that BDP could cause 
adrenal suppression.® ° 


Patients and methods 


Ten asthmatic children aged between 9 and 15 and 
already dependent on treatment with steroids were 
included in the study. They were all within the 
normal ranges of height and weight for their ages. 
Nine patients had already been receiving BDP (400 
ug daily) for two months to four years (mean 1-7 
years), and one patient started treatment with 
inhaled corticosteroids at the beginning of this 
study. No patient had received oral steroids for 
more than a total of 20 days in the previous year, 
and none for the last month 

The trial was a double blind randomised crossover 
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study with one month each of treatment by BUD or 
BDP 200 ug twice daily using a conventional 
pressurised aerosol without a spacer. The treatment 
protocols were as follows (1) BDP 200 ug (four 
puffs) twice daily and placebo BUD four puffs twice 
daily (every 12 hours); and (11) BUD 200 ug (four 
puffs) twice daily and placebo BDP four puffs twice 
daily. The order of the treatments was decided at 
random. In addition to BUD and BDP, the children 
were allowed free use of salbutamol given by 
pressurised aerosol. Each child used a standard 
diary card to record diurnal and nocturnal symptoms 
and drug use throughout the tnal.'° In addition, 
peak expiratory flow rates were measured each 
morning and evening before takmg the drugs using 
the Wright Mini Peak Flow Meter At the end of 
each month measurements of forced expiration and 
whole body plethysmography were made in the 
laboratory 

A 24 hour urine collection was made at the end of 
each month for measurement of the excretion of 
tetrahydrocortisone glucosiduronate (THE) and tet- 
rahydrocortisol glucosiduronate (THF) by radioim- 
munoassay '' Concentrations of cortisol, adreno- 
corticotrophic hormone (ACTH) and 11-deoxy- 
cortisol in plasma were measured at the end of each 
month of treatment before and 10 hours after 
a single oral dose of 30 mg/kg of metyrapone, 
using a sensitive radioimmunoassay described pre- 
viously. 11> 
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Tabl:1 Rzsults after taking 2eclcrmethasone “or one month 




















waste Nar Mean 
(SEM) 
2 = 4 5 5 7 8 9 10 
No of doses o* salbutamol € 0 0 35 0 0 6 6 6 4 9 (4) 
Days tree of symptoms 
(% 3f totel) C 100 79 0 93 00 100 0 86 71 63 (14) 
Symptem scor 
(% of mazmum) + 0 4 24 1 0 Q 20 I 7 8 (3) 
Peak expiratory flow rate” ~ 112 P2 87 108 74 117 68 111 109 101 (5) 
Maxur-nm expiratory flow 
rate at 50% vital capacity* $ 45 58 62 5] 46 63 6i 59 74 58 (3) 
Forceč expiratory volume 
in | second* G 74 37 90 90 64 91 81 85 101 85 (3) 
Specifi airways conductance Het Not BO 69 4] 58 59 100 53 41 69 (13) 
done done 
“Giver as % cf predicted value 
Table 2 Results after taking eudesonide for o3e month 
Cote Acs Mean 
(SEM) 
= 2 Ex 4 5 ò 7 8 9 18 
No of doses of salbutamol z4- 0 0 36 0 0 2 2 8 0 8 (5) 
Days fee of svmptoms 
(% -f tote) 0 100 1% 36 86 706 100 14 71 86 69 (12) 
Sympte ms score 
(% «f maxinum) D 0 0 27 2 0 Q ll 4 1 7 (3) 
Peak exparatory flow rate" ET 120 L8 87 106 83 120 P 106 110 103 (4) 
Maumum exoratory flow 
rate at 50 vital capacity” có 51 a8 77 59 60 54 52 51 82 62 (3) 
Forced. expiratory volume 
in | second* wa T} bi 105 99 92 76 84 84 101 96 (3) 
Speafi aurwrys conductance* Vict Not io 49 46 72 7 100 35 35 66 (11) 
Jonc done 


*Giver as % cf predicted value 


Table3 excretion of tetrahsdrocortisol giuco-iduronate and tetrahyd-ccortisone glucosiduronate after taking 
beclo-nethasone and budesor ite 


Case Now Mean 
tn re (SEA) 
ł 2 3 4 5 6 7 8 9 10 





Beclomethasone 
Teträhydroortsol 
plucosmiuranate 
(ma/24 hovrs)* 0 87 0) 92 0 42 019 0 97 057 0 45 1 09 071 0 47 0 67 (0 10) 
Tetrahydiro-o-t:sone 
giusosdwonate 
(my24 hors) 1 26 13C 0 6 0 54 318 0 39 079 118 2 00 051 1 18 (0 27) 
Unn: vdune 
{(nr/24 hous} 750 Ixe 725 1000 79) 1476 790 819 1650 1350 1004 (88) 
Budescaide 
Tetrahydroco 71801 
ghzosihronate 
(nag/24 hors)” 1 58 0 42 O25 G 40 OER 6 33 O17 0 38 119 839 962 (0 14) 
Tetrshydro<o-tisone 
giuscosciucanate 
(argf24 bors) 1 44 072 073 063 3 It 0 39 031 1 54 3 03 0 33 117 (035) 


Urm: vclune 
{nr/24 heurs) 750 72 95 1160 1020 1130 310 650 1350 690 873 (97) 





Mean SD” rormal values, mg24 oan °3 34 (0718, t125 (091) 
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Comparisons between numbers were made using 
the paired f test, differences being regarded as 
significant if the p value was <0-05. 


Results 


Thirteen children entered the tnal, but three were 
withdrawn during the first two weeks because of 
acute exacerbations of asthma requiring treatment 
with oral steroids. One child was receiving BUD and 
the other two BDP. Tables 1 and 2 show that for the 
remaining 10 patients there were no significant 
differences between treatments when measurements 
of forced expiratory volume in one second, maxi- 
mum expiratory flow at 50% vital capacity, and 
specific airways conductance at the end of each 
month were considered, neither were there any 
differences in diary symptom score, number of 
symptom free days, mean morning and evening 
peak expiratory flow rates, and need for additional 
salbutamol for the second two weeks of each month, 





~ 





Table 3 shows the mean rates of excretion of THE 
and THF inclusive; there were no significant differ- 
ences between treatments and all the individual 
values were within the normal ranges with both 
drugs. 

Figures 1 and 2 show the basal concentrations of 
cortisol, 11-deoxycortisol, and adrenocorticotrophic 
hormone (ACTH) ın plasma before and after a 
single dose of metyrapone. Concentrations of 
cortisol and ACTH were within normal limits in 
both months when BDP and BUD were administered 
11-deoxycortisol increased normally in response to 
metyrapone in six children receiving BDP and eight 
receiving BUD. ACTH concentrations increased in 
most of the patients, but there was no correlation 
with the concentration of 11-deoxycortisol The 
response of cortisol to metyrapone varied. 


Discussion 


We have shown that BUD is as effective as BDP for 
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Fig 1 Serum concentrations of 11-deoxycortisol, cortisol, and adrenocorticotrophic hormone before and after one dose o f 


metyrapone during treatment with beclomethasone 


B = basal, P = after metyrapone, shaded area = mean (SD) normal concentration 
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Fig 2 Serer concentrations sf l !-izoxycartiscl, cortisol, and adienocoricotrophic hormone before and after one dose of 


metn ranone-aciing treatment wth Sudesenide. 


B = basal P = after metyrapcne, shaded area = mean (SD) normal concentration. 


treating asthma in children d2,erdent >n steroid 
treatment wien given in a dose of 200 ug wice daily 
using a standard pressunsed inhaler without a 
spece-. 

The efficacy of BUD giver tw:ce daly is well 
established in the treatment of suck. child-en ° ’ We 
know of only two other publ shed stud es, which 
repor thet BDP is as effective when g-ven twice 
daily as tt & when given four times daily (Villiams H, 
et al. Abszrect presented et ¿5th Annua Scientific 
Assembly Chicago 1983>.'° Cur study shows that 
either druz can be used saccessiully twice daily for 
most asthmatic children who depend æn steroid 
treatment. 

Ad-ena Einction was assessed by measuring 24 
hour urmary excretion cf TEE and THF, which 
have >een shown to be goad indirect measures for 
cortisol excretion '' We aso measured zoncentra- 
tions of cortisol, 11-deoxycorasol. and ACTH in 


plasma bz2fore and after challenge with metyrapone. 
Although we have not included a group of normal 
controls n this study, we have taken normal values 
from published reports and from experience in our 
own latcratory |! '* 15 Urinary excretion THE and 
THF, and basal concentrations of cortisol and 
ACTH in plasma were found during both sets of 
treatments. The response of 11-deoxycortisol con- 
centrations to a dose of metyrapone was mildly 
decreased in two patients during treatment with 
BUD and in four during treatment with BDP. These 
results suggest that, although safe for most patients, 
both drugs may moderately suppress the function 
of the pituitary adrenal axis when given ın a dose of 
200 ug twice daily 

Since this study was undertaken, Law ef al'’ have 
shown that nocturnal cortisol excretion rates fall 
according to dose in children using inhaled 
steroids. 7” Further studies of this type are needed 
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before any conclusions can be reached as to the 
possible advantage of one or other inhaled steroid. 
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Children and mothers at clinics: who is disturbed? 


D B CUNDALL 
Depa-tmes: of Paediatrics and Child Hzalth, St James’s U-tiversity Hospital, Leeds 


SUMMARY One hundred ard eighty >ne white childrer aged 6 to 11 years who were attending — 
medical catpatient cknics with their mothers were studied to assess the prevalence o? 
psycholoz-cal disturbarce in the children, and anxiety and depression in the mothers. Teachers 
were alsc asked to assess the childrenindependently usiag the Rutter scales. Mothers assessed 7C 
(39%) of te children as being distusbed, 20 of whom were also assessed as being disturbed by 
their teackers. A further 15 >aildren were assessed as being disturbed by their teachers but not by 
their mothers. Thirty Tve {19%} of the mothers assessed themselves as anxious and two as 
depressed using the hospital anxiety end depression sca.e. Anxious and depressed mothers were 
significartly more likely tc assess their child as beirg disturbed. In contrast, the teachers’ 
assessments of the chilcren were not affected bv the mental state of the mothers. These findings 


confirm :hat mothers’ perceptions cf their children re modified by their own moods. 


The evailab lity of a wide range of facilities for 
diagnosis and treatment, and g healthy concern for 
the peycholzgical wellbeing of children means that 
paediatric: 5 increasingly bezoming an Dutpatient 
speciaity. A.1 assessment cf the psychology of the 
child and e family ıs crucial -a understending the 
child and his or her illness A detailed assessment of 
psychologscal function 1s hard.y practiceble, how- 
ever, with.r the constraints of tae usual outpatient 
consu tator. Recent work with adults Las shown 
that usefu. raformation may be obtained “rom brief 
questDnnzic-es that asses. anxiety ard cepression 
given to panents while tæy are wating for out- 
patient consultations ! 

Taiz study was undercaker to detexmmine the 
prevalence of psychiatric disturbance, which was 
assess2d by -heir mothers and schoolteachers, in a 
sampl2 of crildren attend ng outpatient cinics and 
the prevaberce of anxiety and depression in the 
mothers, wh:ch they assessed tremselves The study 
also explo-ed the correlaton between the separate 
assessmen’s of the chilcren and their mothers’ 
anxiety and depression wth facts abcut he allness 
anc the fernly. 

Specific hypotheses weve that maternal anxiety 
anc depression affect mothers” perceptions of their 
children’s dsturbance, and that serverı y of the 
child’s iJn2s3 1s more psyzaolcgically dis urbing to 
the mother than to the child. 
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Patients and methods 


One hundred and eighty one white children aged € 
to 11 years who were attending medical! outpatient 
clinics accompanied by their mothers were studied. 
Many ct the Asian mothers attending the clinics did 
not hare a good command of English, and so only 
white zhildren were included in the study. The 
clinics sampled were mainly general paediatric 
clinics, but also some subspecialty clinics for 
children with diabetes, cancer, cystic fibrosis, renal 
problerrs, and enuresis None of the clinics specifi- 
cally dealt with children with emotional or psy- 
chiatric problems, nor were children selected for 
study because of psychological problems, the length 
of time immediately prior to consultation was the. 
main fector which determined their inclusion in the 
study. Towards the end of the study some children. 
with as hma and enuresis were not included because- 
these d agnoses were already well represented in the 
sample 

Children and their mothers were greeted in the 
waiting area and. invited to take part in the study 
while awaiting their consultation. They were 
told that the study aimed to find out how mothers 
and crildren feel when they attend outpatient 
clinics, hut not about how they felt about the clinic 
or hosmtal. If both mother and child agreed to 
participate they were given questionnaires to fill in 


individually. Two mothers refused to participate in 
the study. . a o 

The mother was frst asked to complete a short 
questionnaire about her marital and employment 
status, the number of other children in the family, 
and the position of the child within the family. She 
then completed a Rutter A, scale? about the child’s 
health and behaviour, and finally completed a 
hospital anxiety and depression scale about herself,’ 
which was prefaced by a paragraph explaining why 
parents’ feelings may be useful in understanding the 
child. Concurrently the child completed a children’s 
version of the hospital anxiety and depression scale, 
comprising six questions. Children aged 8 to 11 then 
completed the depression self rating scale for 
children 7 Written consent was obtained for a Rutter 
B, scale to be sent to the child’s schoolteacher for 
completion.* 

The author was present in the waiting area, 
usually seated next to the mother and child, and 
helped children to read their questions 1f necessary 
Mothers and children took between 10 and 20 
minutes to complete their questionnaires. 

The Rutter A, scale compnses 31 questions and 
statements on the child’s health, habits, and be- 
haviour over the preceding 12 months. The mother 
could give one of three responses to each question 
or statement: (a) does not apply, (b) applies 
somewhat; (c) certainly applies. Responses were 
scored 0, 1, or 2, respectively. A score of 13 or more 
has been found to be the best discriminator between 
children who are psychiatrically disturbed and those 
who are not.* The Rutter B, scale comprises 26 
statements with three possible responses, which are 
scored like the Rutter Az scale. A score of 9 or more 
has been shown to discriminate best between 
disturbed and non-disturbed children and this was 
used ın this study, 

The hospital anxiety and depression scale, which 
was validated with adults attending outpatient 
clinics in Leeds, includes 14 statements about how 
the person has felt ın the past week, seven of which 
are designed to measure depression, and seven 
anxiety.’ There are four possible responses to each 
statement, which are scored from 0-3. A score of 11 
or more on the relevant subscale indicates definite 
anxiety or depression, and a score of 8 to 10 mild 
anxiety or depression 

The following information was extracted from the 
child’s medical notes and coded for analysis age, 
main diagnosis, type of drug treatment, period of 
time attending that clinic, number of clinic attend- 
ances, previous attendance at other clinics, and 
previous admission to hospital. Diagnoses were 
grouped into ‘minor’, ‘major’, or ‘very serious’ 
_ depending on whether they were chronic, their 
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degree of severity, and the mortality msk. For 
example, asthmatics who required regular treatment 
with steroids or theophyllines were classified as 
‘major’, and other asthmatics were classified as 
‘minor’. Diabetes mellitus, cystic fibrosis, epilepsy, 
and nephrotic syndrome were classified as ‘major’, 
and all children with cancer or renal failure were 
classified as having ‘very serious’ diseases. Classi- 
fication of the seventy of diagnosis was made 
without knowledge of the psychological ratings. The 
x? test was used for initial analysis. Correlations 
between variables were explored further using a 
stepwise logistic regression analysis (BMDP statis- 
tical package) to determine which vanables seemed 
to predict mothers’ ratings of the children’s disturb- 
ance. 

Permission for the study was granted by the 
ethical committee of Leeds Eastern Health Author- 
ity, and by the director of education for Leeds City 
Council. 


Results 


Ninety three (51%) of the children studied were 
boys. There was an even distribution of children 
across age groups: 59 (33% ) were 6 to 7 years old, 59 
(33%) were 8 to 9, and 63 (35%) 10 to 11. Table 1 
summarises the principal diagnoses of the children 
studied. Diagnoses were classified as minor m 109 
(60%), major in 54 (30%), and very serious in 18 
(10%). Eighty seven (48%) of the children were not 
taking any drugs, 43 (24%) were taking sympatho- 
mimetic drugs for asthma, nine (5%) oral steroids, 
six (3%) insulin, sıx (3%) anticonvulsants, and 30 
(17%) were having other forms of drug treatment 


Table 1 Diagnoses of 181 children studied 


Diegnasis No of 


children 


Asthma 4l 
Urnary tract infections 

Recurrent haematuna 
Nephrouc syndrome 
Enurests 18 
Soling 

Abdominal pams | 


33 


Migraine 


5 
8 
7 
Diabetes mellitus 6 
Non-malignant haematological disorders 6 
Cystic fibrosis 3 
Short stature 3 
Others. including. inflammatory 

bowel disease, congenital adrenal 

hyperplasia, recurrent respiratory 


infection dizzy spells 23 
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Twenty three (13%) of Fe children were attend- 
ing tke clinic for the first t m2. Of the remamung 158, 
44 were attending clinic nove than 10 times a year. 
Fifty e.ght (32%) had <ettended other outpatient 
chnics, and 121 (67%) Fad been acmitted to 
hospita.. 

The mean number of ca lren in each “amily was 
2°5. and 75 (41%) of those r tre study were the first 
child ir their family. Of -Fe mothers, 48 (82%) 
descr-bed themselves as named, 22 (12%) as 
divorced, one as separated, and 1C as sirgle Forty 
(23%) of the children came from families in which 
the head of the householc was unemployed. Of the 
parents. 72 (40%) were meruzly emplowed and 65 
(36% : had other types of jo2s. One moter did not 
understand all the questes she was required to 
answer, and cne mother »efaszd permission for the 
Ruttez Bz scale to be sert. tc her chilc’s school- 
teacher Sevea (4%) of th2 Ritter Ba assessments 
wer2 not returned by the schoolteacher. 


Children’s disturbance asscssed by mochers and 
teachers. Seventy (39% >t zhe chilcren were 
asseSs2c as deing disturbed Ly their mothers, and of 
these, 20 were also iderticalfy assessec by their 
teachers. An additional 15 were assessec. as being 
disturded by their teachers but not ty thei~ mothers. 
Both mothers and teacher- assessed propcrtionately 
more boys than girls as temg cisturbed. Forty 


(44%° of the boys and 30 (34%) of the ziris were - 


assessec as being distuvbec by their mothers. 
Twenty two (26%) of the soys and 13 (12%) of the 
girls were assessed as Leiag disturted by their 
teachers. 


Maternel anxiety and depression. Thirty four (19%) 
of tne mothe-s regarded themselves as definitely 
anxios and 47 (26%) a: mildly anxious Two 
mothers felt that they were decinitely depressed and 


Table Z 


Mothers’ avessments of childre,i 


(Ritter 4, wale) 


Dwurbed Not disturbed 

Maverual arxicty: 

Def nittly anxious 20 i4 

Mildly amaous 2 24 

Not arxicus 28 70 
Meral depress oa: 

Def-niccl, and milily depressed 10 6 } 

Not dœressed 60 103 
Famuli, sc: 

Four œ nore children in family 4 t8 } 

Three or fewer children m family 65 p 
Empicyren. of Feat of houbchold 

Unempiored 19 21 } 

Emplov-ec 50 87 


14 (8%) that they were mildly depressed. Eleven 
(28% ~ and 14 (36%) of mothers from homes where 
the head of the household was unemployed were 
defint=lv and mildly anxious, respectively, com- 
pared with 23 (17%) and 33 (24%) of mothers where 
the head of the household was employed (p<0-05). 


Correation with children’s disturbance and mater- 
nal anxiety and depression. Table 2 summarises the 
vanat es that were significantly related to children’s 
distur ance. These variables were likely to be 
interrelated, so a stepwise logistic regression analy- 
Sis wa. Gone to discover which vanables were most 
predicive of children’s disturbance, as assessed by 
their mothers. Four (maternal anxiety, maternal 
depression, number of clinic attendances, and 
family'size) were found to be independently associ- 
ated with the mothers’ assessments of their 
children’s disturbance. Using stepwise logistic 
regres 10n analysis, only maternal anxiety (p=0-01) 
and fem:ly size (p=0-04) were significant. 


Childr2n’s disturbance and maternal anxiety or 
depressian related to severity of child’s illness. Nine 
(50%) of the very seriously 1ll children, 20 (37%) of 
the children with major illnesses, and 41 (38%) of 
those izh minor illnesses were considered to be 
disturtec by their mothers. None of the very 
seriously ill children, 14 (29%) of the children with 
major IInesses, and 21 (20%) of those with minor 
illnesses were thought to be disturbed by their 
teache s. Twenty eight (24%) of the children who 
had bsen previously admitted to hospital were 
assesseł as being disturbed by their teachers, 
compa-ed with seven (12%) of the children who had 
not ben admitted (p<0-05), 

Six 132%) of the mothers of children with very 
serious :|_nesses were definitely anxious, compared 
with 1C 119%) of the mothers of children with major 


Varzatles related to rap hess’ and teachers’ assessments of chile ren 


Teachers’ assessments of children 
(Rutter Bs scale} 


p vale Disturbed Not dusturbed p value 
6 28 

<0 01 8 35 NS 
19 75 

3 11 

<0 OF 0 127 } NS 
8 t4 

<0 OS 7 123 } <0 05 
14 24 

NS 19 1D } <0 01 


illnesses, and 18 (17%) of those with minor illnesses. 
Maternal depression was not related to the severity 
of the child's illness, one child with a very serious 
illness had a definitely depressed mother, the other 
definitely depressed mother having a child with a 
minor illness. 

Other variables, like type of illness, drug treat- 
ment, and number of clinic attendances were not 
significantly related to the children’s or mothers’ 
disturbances. 


Discussion 


The amount of information obtained about a 
patient’s psychological state 1s necessanly limited by 
the time available for assessment in the outpatient 
clinic. It is therefore important to select appropnate 
methods to facilitate this. The Rutter scales are 
widely used, having been well validated in a 
community study on the Isle of Wight they detect 
psychiatric disturbance in children, and are more 
reliable for detecting disorders of conduct than 
affective disorders. i B 

The prevalence of disturbance in children found 
in this study was similar to that found by Fitzgerald 
in children attending outpatient clinics ın London.” 
Using the teachers’ questionnaire, the rates of 
disturbance found in Leeds (26% among boys and 
13% among girls) were similar to those found in a 
community survey of 10 year olds in an inner 
London borough (25% among boys and 13% among 
girls), but considerably more than the corresponding 
rates for children on the Isle of Wight (14% among 
boys and 7% among girls).° 

There were wide discrepancies between a 
teacher’s assessment of a child using the Rutter B3 
scale, and a parent’s assessment of the same child 
using the Rutter A, scale, and it was assumed that 
this was because mothers and teachers saw the 
children in different environments Evidence from 
community studies’ ë and studies from psychiatric 
clinics,’ '" however. suggest that the mothers’ 
perceptions are influenced by their own affective 
disorders, and that these affect the way in which 
they assess the children’s behaviour. 

A pilot study in paediatric outpatient clinics in 
Leeds showed that mothers’ mood disorders might 
be influencing their assessments of their children’s 
behaviour. The first hypothesis of this study was, 
therefore, that maternal anxiety and depression 
would affect mothers’ perceptions of their children’s 
level of disturbance as measured by the Rutter A, 
scale. Anxiety and depression in the mothers was 
measured by the hospital anxiety and depression 
scale This scale has been validated locally, 1s easy to 
complete, and restricts the concept of depression 
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almost entirely to ‘anhedonia’ (an inability to 
experience pleasure) The prevalence of maternal 
anxiety (19%) was much greater than that of 
maternal depression (two mothers), presumably 
because of the more limited definition of depression 
implicit ın this scale. 

Maternal anxiety was significantly related to the 
likelthood of a child being considered to be dis- 
turbed by the mother and, using a stepwise logistic 
regression analysis, maternal anxiety proved the 
most important variable in predicting the mothers’ 
assessments of their children’s disturbances. This 
may be a genuine effect of anxiety on the mother’s 
perception of the child, or it may be that disturbed 
children make their mothers anxious, or that a 
disturbed home background affects both mothers 
and children. While the latter hypotheses may be 
partly true, the fact that there was no increased 
likelihood of children with anxious mothers being 
seen as disturbed by their teachers strongly supports 
the hypothesis that maternal anxiety affects the 
mothers’ perceptions of their children’s disturbance 

There was a similar, but less important association 
between maternal depression and mothers’ assess- 
ments of their children’s disturbance. Other studies 
have shown that depression appreciably affects 
mothers’ assessments of their children,® ° and mflu- 
ences their use of medical facilities for their 
children." 

Table 2 shows that there are noticeable differ- 
ences between mothers’ and teachers’ assessments 
of children’s disturbance. The second most im>ort- 
ant variable affecting mothers’ assessments was the 
size of the family, children from large families (four 
or more children) being significantly less likely zo be 
disturbed according to their mothers There was no 
evidence, however, that only children were particu- 
larly likely to be thought of as disturbed by their 
mothers Conversely, teachers were more likely to 
regard children from large families as disturbed 

Unemployment of the head of the household 
significantly affected the teachers’ assessments of 
the children, but not those of the mothers. This may 
be because antisocial and disruptive behaviour 1s 
more likely to manifest itself at school 

It seems that 1f a mother ıs asked to assess her 
child’s disturbance using the Rutter A, scale, that 
assessment will be subjective, and influenced by the 
mother’s own mental state. Rutter et al” recommend 
that the teachers’ and mothers’ scales should be 
analysed together but, although the scales provide 
more information when used tn this way, obtaining a 
teacher’s assessment before an outpatient consulta- 
tion is not usually practicable. 

Severity of illness judged by a doctor had little 
effect on mothers’ assessments of their children’s 
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disturbance using the Rutter A, scale although 
children witk: very serious ii resses were slightly 
more likely to be assessed as being disturbed by 
their mothers. Teachers, wever, consicered rone 
of the ve-y seriously ill caild-en to de distursed, 
possibly >ecause teachers make allowances for 
disturbed behaviour if they know that a child 1s 
likely to die of his or h2- liess 

There was an insignificent trand for mothers of 
children with more sencus iilnesses toa be more 
anxos. As there were only two defniitely de- 
pressed mcthers, no associatccn could be found 
between maternal depress.on and severty of the 
child’s illness. There was, the-efore, some confir- 
mation tkat mothers suffer more psychological 
distur>ance as a result of t sev2rity of treir child’s 
Ulnzss than do the childsen themselves. 

This stucy has shown ‘hat the mothers’ own 
mood: have an important inflzence on thzir ass2ss- 
ments of taeir children’: Dekeviour. It may be 
unwise to assume that teackers are any more 
objective than mothers im beir assessments of 
children, tut tt is clear thai ınzıvıdual results from 
Rutter scales should be miterpreted witk cautton. 
Self assessment scales for anx ety and Cepression 
were ecceptable to mothecs, amd are usequl to the 
clinicien. Eepid scoring of the aospital arxiety and 
depresion scale allows mformation about the 
mothe~’s mental state to te mezde availaHle during 
subsequent consultation, which should facilitate 
discussion about psychological factors reħted to a 
child’s illness 

Measures of a child’s psychological disturbaace 
that depend on behaviour cbserved by acults have 
some value, but may be les: inDrmative taan more 
direct assessments of the chikd’s affectwe stete. 
There are many problems ic be overcome n find_ng 
a reliadle measure of childr2n’s affective cisorders, 
particularly whin the comszraints of an cutpatient 
visit.' In the absence of otter suitable measures to 
make it easier to unders‘and the whcle chid, 


paedictricians should continue to listen to the 
children themselves. 


I thank >rofessor S R Meadow and Dr R P Snarth for their advice 
and enco.ragement with this study, Dr A D Clayden for statistical 
advice end performing the logistic regression analyses, and Drs 
Bailey, Srocklebank, Forsythe, Lewis, and Littlewood for permis- 
sion to rtuJy patients under their care This study was supported 
by a grant from the Unrversity of Leeds Research Fund 
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Expiratory muscle activity in preterm babies 


M SOUTH, C J MORLEY, AND G HUGHES 


Department of Paediatrics, University of Cambridge, Addenbrooke's Hospital, Cambridge 


SUMMARY The activity of the mght external abdominal oblique muscle, in relation to respiration, 
in newborn babies from 25 to 34 weeks’ gestation was studied, using surface electrodes. Babies 
without respiratory difficulties showed no activity associated with respiration in these muscles. 
Grunting babies with respiratory disease showed pronounced activity during expiration. This 
activity continued when the babies were endotracheally intubated; if the babies were ventilated it 
sometimes disturbed the tidal ventilation delivered by the machines. When the baby expired 
during a ventilator inflation, so that gas came up the endotracheal tube against the inflating 
pressure, the abdominal oblique muscles contracted in 98% of the breaths. 


In adults certain muscles of the abdominal wall are 
active during forced expiratory manoeuvres.' What 
knowledge exists on the activity of these muscles tn 
preterm babies suggests that they may be active 
during expiration in the presence of respiratory 
disease.” Previous work from our department has 
shown that most babies on ventilators make spon- 
taneous respiratory efforts. When a ventilated baby 
breathes out during a ventilator inflation and 
disturbs the tidal volume delivered by that infla- 
tion, 1t increases the nsk of pneumothorax.* This 
pattern of interaction between the baby and the 
ventilator was termed ‘active expiration’, because it 
was thought that expiratory muscle activity played a 
part.* This suggestion has been questioned. 

To investigate the activity of the expiratory 
muscles we developed a technique of abdominal 
muscle electromyography, which we have used to 
study newborn babies in an attempt to answer the 
following questions: do preterm babies have expira- 
tory muscle activity, and if they do, under what 
circumstances does 1t occur? 

We chose to study the external abdominal oblique 
muscle. The fibres arse from the lower eight ribs, 
passing anteriorly and caudally to the anterior half 
of the iliac crest and a fibrous aponeurosis which 
continues to the midline Contraction of the muscles 
compresses the abdominal contents and pushes up 
the diaphragm; ıt also draws the lower ribs down- 
wards and medially These muscles have been 
shown to contract during active expiratory efforts in 
adults but little is known of their activity in the 
preterm baby ! 
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Methods 


Three groups of babies were studied during the first 
few days of life: sıx well preterm babies (28 to 32 
weeks’ gestation, mean 30 weeks) with no respira- 
tory illness; five babies with the respiratory distress 
syndrome who were grunting, and 34 babies with 
respiratory distress syndrome who were intubated 
and ventilated (25 to 34 weeks’ gestation, mean 29 
weeks). The babies on ventilators were selected at 
random from the intensive care nursery over six 
months. They were studied once during the first 
week of life. Only babies who could be seen to be 
making respiratory efforts while being ventilated 
were studied Babies receiving neuromuscular 
blocking agents were not selected, nor were those 
termed clinically ‘unstable’. 

The babies were studied in their cots or incuba- 
tors, in the supine position, and at a time when they 
were quiet, making no gross body movements. No 
further assessment of arousal state was made All, 
apart from the six well babies, were studied ın the 
intensive care section of the neonatal unit, where 
there are many sources of electrical interference. 

Full details of the technique for recording the 
electromyogram (EMG) potentials from the exter- 
nal abdominal oblique muscle are reported else- 
where. We used standard self-adhesive neonatal 
electrocardiogram electrodes placed over the nght 
external abdominal oblique muscle, parallel to the 
direction of the muscle fibres and along a line 
perpendicular to the electrocardiogram vector at 
this point. This results in the best EMG signal with 
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least inte-fer2nce from ta electrocardicgram. Sig- 
nal fltermg was kept tc the mimmum. consistent 
with obtainrg interpretetle Sgnals, and consisted 
of 5C Hz 2otch filtering, a low cut off filter (set 
between 03 and 1-0 Hz} to reduce movement 
artefacts, amd a high cut cif filter (set between 300 
and 1000 Hz} to reduce in:erference from electrical 
appacatus “particularly electrocardiogram moni- 
tors). The =MG signals were compared with the 
babies respicatory cycles, whica were recerded from 
a pneumctacnograph anc an zbdominal respiration 
moni<or. 

Th2 we-l babies and thcse who were granting with 
respiratory distress symdrore had masks that 
incordorate] the pneunctachograph, which was 
placed gent y over their Faces and from which gas 
flow and tida; volume could be recorded. A respira- 
tion nonio- |Graseby-Drnam.cs MR10) was placed 
on tke atdomen. The sizsnals were reccrded on a 
polygrapk. Recordings of the EMG signa. were also 
made withou: the face nmask to determine whether 
its presence influenced external abdomiral oblique 
musce ac-iaity. If no muscle ectrvity was seen on the 
EMG signal then a louc handclap wes used to 
stimulate movement in -he kaby; activ.ty on the 
EMG trace then confirm2J that the apparatus was 
responding correctly. The 3x well babies were each 
studied for at least 30 mmnutes and the grunting 
babies for z- least 10 minutes. “f the grun ing babies 
had been ~eceiving oxyget this was continued during 
the study 
» The thrty four babies with respiratcry distress 
syndrome sho were intudatec and ventdated were 
studied ir t12 same way as the other two groups, 
except tha: the pneumozechograph was placed in 
series with zhe endotracLeal tube. Two recordings 
were pertonmed on each of :a2se babies: firstly a 
30 seconc period during ~hich the bab, breathed 
spontaneously with comtinuous positive airway 
pressure CPAP), and tken a pernod of about 100 
venti ator cycles while tne baby was receiving 
intermittent positive pressure ventilaticn (IPPV). 
The ventJazer settings were those selected by the 
clinical tean and the level a7 CPAP ured for the 
period of spontaneous breethir g was the zame as the 
end pressune during IPFV. 4. period vithout the 
pneu noteckcgraph in phre was also opserved to 
determine :1 its presence mmght influence che activity 
of tke external abdominal oblique mascle. The 
respication monitor used an the upper atdomens of 
these: babie- showed spomtaneous respiratory activ- 
ity with Ette or no intercereqce from mechanical 
venti ation 

In each zase the calibration of zerc flow and 
volune detection by “he monitonng system 
(pnemmotachograph, ditferertial pressure trans- 


sew 


ducer ¿nd electronic integrator) was checked ım- 
mediately before and after the observation period 
In no zase had there been any drift in the baselines. 


Results 


Compenson of the traces with and without the 
pneumotachograph or the face mask in place 
showed no differences in activity of the external 
abdominal oblique muscle that could be attributed 
to the presence of these devices. 


The well babies. During observation, there was no 
activity of the external abdominal oblique muscles 
related to respiration Activity m these muscles 
during trunk movements showed that this was not a 
failure of the recording technique (Fig 1). Some 
babies responded to the siting or removal of the face 
mask by crying, and there was clear evidence of 
extermal abdominal oblique muscle activity during 
the exp:ratory cry, but not during the intake of 
breat tetween cries 


The grunting babies. When audibly grunting, all 
babies showed noticeable activity in the external 
abdonanal oblique muscles. This activity coincided 
with the prolonged expiratory phase that is seen 
during grunting and which was absent during the 
inspiratory phase (Fig. 2). 


The intubated babies. Recordings from 13 of the 34 
babies studied were not used because electrical 
interference on the traces prevented us from con- 
fident:v detecting the presence of external abdomi- 
nal odlsque muscle activity. The masking from 
excessive interference was evident at the same levels 
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Fig 1 Rzspıratory activity ina healthy baby, bieding 
spontar ecusly. Volume=tidal volume, from face-mask 
pneumeiachograph, Capsule=signal from pneumatic 
respirazon monio:, AO EMG=abdominal oblique EMG 
signal, here is no obvious muscle activity in association with 
respiration, electrocaidiogram potentials are visible, and 
episode ta the right of record ts a ‘wriggle’ which shows that 
the EMS system ts working 
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Fig 2 Respiratory activity in a grunting baby with 
respiratory distress syndrome Burst of activity in the 
abdominal oblique muscles ts visible during each 
expiration. 
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of signal amplification as the traces which were 
used The results were taken from the remaining 21 
babies 

During the 30 second period of breathing with 
CPAP, some external abdominal oblique muscle 
activity during expiration was observed in all the 
babies. Although not quantified in any way, the 
degree of activity in babies on higher CPAP seemed 
to be greater than those on lower CPAP. In 10 
babies we performed a further 30 second observa- 
tion, beginning with a CPAP of 8 cm H,O and 
reducing to zero after 15 seconds. In six of these 
babies the respiratory pattern changed to a faster 
rate, with either the disappearance of, or a notice- 
able reduction ın, external abdominal oblique 
muscle activity when lower CPAP was used. 

When the babies were receiving IPPV, external 
abdominal oblique muscle activity was still seen in 
relation to the baby’s spontaneous respiratory cy- 
cles, and did not seem to be specifically stimulated 
by ventilator inflations. If a ventilator inflation 
coincided with spontaneous expiration there were 
three possible effects on the tidal volume delivered 
to the baby by the ventilator. Firstly the baby’s 
expiration had no affect on the tidal volume (Fig. 
3a), secondly, the tidal volume was reduced com- 
pared with an unaffected inflation (Fig. 3b), and 
finally, the baby’s expiratory efforts reduced the 
tidal volume delivered and ın addition, forced gas up 
the endotracheal tube against the inflating pressure 
(Fig. 3c). The first two patterns were often seen in 
all the babies in the absence of external abdominal 
oblique muscle activity. The third pattern is of 
particular interest. We determined how commonly it 
was observed (Fig. 4). 

We analysed 2150 ventilator cycles trom the 21 
babies. Eighteen babies (86%) had episodes during 
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Fig.3  Diagrammate respresentation of the effects of 
expiration by the baby during a ventilator inflation. Top 
trace tidal volume (gas flow down endotracheal tube shown 
as upward deflections and gas flow up tube as downward 
deflections. Middle trace. ventilator circuit pressure Bottom 
trace respiratory efforts (inspiration downward deflection, 
expiration upward) A baby’s expiration does not influence 
tidal volume delivered by ventilator. B: baby’s expiration 
has reduced tidal volume delivered. C: tidal volume is 
reduced and in addition there ts gas flow up endotracheal 
tube against inflation pressure (during the period 

marked °) 


Intubated on fast PPV. 
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Fig.4 Respiratory activity ın a ventilated baby with 
respiratory distress syndrome. This shows pattern 
schematically represented in figure 3c Signals are as shown 
in figures I and 2, with the addition of ventilator circutt 
pressure (P VENT). During each ventilator cycle baby 
moves into an expiratory phase at a point when ventilator ts 
reaching peak inflanon pressure (arrows). Small amount of 
gas ts forced up endotracheal tube against the inflation 
pressure Note burst of abdominal oblique activity 


828 


whic pact of the ventilascr inflation coincided with 
the Labys 2xpiratory phase and gas flowed up the 
endotracheal tube agas: the ventriater inflation 
pressure. Cverall, this patterr was seen during 441 
(21%) o? the 2150 vertilator inflatioas, and in 
individual babies its occcrrence varied from 0 to 
88% of the analysed brezths Of these 411 episodes 
of expiratory flow during ventilator inflation, 432 
(98%) w2re associated with a detectatce burst of 
activ-ty ir te external abdomainal oblique muscles. 


Soutt, Morley, ana Hughes 


Discussion 


We Lave s*own that there is ~espiratory activity of 
the externa abdominal cthgve muscles in preterm 
babies. Tris activity coinetdes with expirction and it 
seems reascnable to concede tkat, as in edults these 
muscies mé” provide an accive compones: to expira- 
tion Show-ng that the ex>.ratory muszle- are active 
by eE&ctrom-yography, hcwever, does not quantify 
their conrizution to expiratory forces when com- 
parec with passive recoil along; ıt only -hows they 
are contraccing 

Well preterm babies do not show expiratory 
musce act~ity except dacing trunk mcvement or 
crying. Thcse with respirato-~ disease: use their 
expiratory muscles when grunting; this activity 1s 
often present when the baby ts intudated and 
breathing scontaneously wth CPAP, anc also when 
undergoirg mechanical ventilation. 

The ro.e that active 2xpuration migkt have in 
babies wrt respiratory disease is open 20 specula- 
tion. If exocatory gas flow is powered by abdominal 
musce concraction in ackiition to the forces of 
passive recou, then the flow raze would b2 expected 
to be hizk end the duratren c7 expiration short. In 
non-intubated babies wita res>:ratory dstress syn- 
drom2 who <ontract their abdominal muszles during 
expiration, this 1s not the zase. Expiratory flow rate 
is low and the duration ot expiration 1s prolonged 
because laryngeal adduct cn retards exp-ratory gas 
flow, which in turn proloags expiration.” The grunt 
is produced by gas being forced through tLe partially 
closed lermx. This may Felp preserve lung volume 
in cordittons where it tex te be low and may also 
help force gas into unexpanded regions œ the lung. 
The insertion of an open ended endotracheal tube 
preveats laryngeal adduction and deprives the baby 
of ths mecianism to memtain lung voume De- 
tenoration <f oxygenatior asuzly ensues” We have 
observed zhat an intubated baby breathng against 
8 cm HC =f CPAP beheves Eke a prurcing baby, 
with a pcclonged expiretory time and a lot of 
expiratory muscle activity. If CPAP is reduced to 
zero some ct these babies switcn to a fast sespiratory 
rate with a short expirato-~ duration and very little 


expir=-ory muscle activity. This may be a different 
mechanism for preserving lung volume. A short 
expir=-ory time without any active expiratory effort 
may give insufficient time for complete lung 
empt-irg (taking time constants into consideration) 
and chus result in a higher functional residual 
capacty. This dynamic increase in lung volume from 
‘inapcarent PEEP’ could be beneficial in these 
circums-ances 

The expiratory activity of ventilated babies can 
affect the tidal volume delivered by a ventilator 
inflator. In particular, gas being forced up 
the emdotracheal tube against the inflation pressure 
is almost consistently associated with abdominal 
musck contraction 

Cam preterm babies contract their expiratory 
muscEs sufficiently to overcome the ventilator 
inflatecn pressure, which in some circumstances may 
be mere than 30 cm H,O? In the ventilated baby 
who is also breathing spontaneously the forces 
exparaing the lungs comprise the negative pressure 
genera-ed during inspiration by the baby and the 
positi-e pressure applied by the ventilator. At the 
peak >f any given tidal inflation these forces will be 
balanced by the elastic recoil of the lungs and chest 
wall. At this point, either the subtraction of the 
baby’. mspiratory efforts or the addition of an 
expirctory force—that is, contraction of the expira- 
tory mascles or both—may cause expiratory forces 
to exzeed inspiratory forces which results in gas 
being forced up the endotracheal tube against peak 
inflaton pressure. Interestingly expiratory muscle 
activity was almost always seen in these babies. The 
interazdn of these forces is complex and may well 
vary trom breath to breath. 

If a force is applied to the chest by the expiratory 
muscl2s during ventilator inflation high intrapul- 
mona-y pressures may result. Distribution of ın- 
trathcracic pressure and lung compliance is not 
unifoon, so gas may be forced into the more 
compkant compartments (particularly the larger 
airwars), leading to rupture.” This may explain the 
associz9n of pneumothorax with this particular 
pattern of baby-ventilator interaction. 

Nevborn babies with respiratory disease often 
contract their abdominal muscles during expiration. 
This zan affect the efficacy of treatment using 
ventiletars and add to its complications. The spon- 
taneous respiratory activity of ventilated babtes is an 
impor-ant component of ventilation and should not 


be ignored. 
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funded ay the University of Cambndge Baby Research Fund 
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Fifty years ago 
Iron deficiency anaemia of late infancy 
H W Fullerton (Aberdeen}—Arch Dis Child 1937;12:91-110 


This was the first British assessment of the frequency of nutritional anaemia in infancy to follow Dr Helen Mackay’s 
extensive studies in London in 1933 Haemoglobin estimations by the Haldane method were made in 789 infants of all 
ages up to 23 months The incidence of severe anaemia increased towards the end of the first year and continued to be 
high throughout the second year. Haemoglobin concentrations <80% (11 8 g/dl) were found in 87% of 298 infants of the 
“poorer classes” between the ages of 9 and 23 months Fullerton concluded that the common anaemia of late infancy was 
due mainly to iron deficiency, which was dependent on low birth weight, prolonged milk (especially artificial) feeding, 
and infective illnesses. Maternal iron deficiency was regarded as having little or no influence on the developmert of 
anaemia ın infancy. Analysis of the quantitative aspects of iron deficiency led to the conclusion that a deficient intake of 
iron during the first nine months did not have a pronounced effect on the haemoglobin concentration but that a deficient 
iron intake would become of increasing importance as growth continued Fullerton saw no need for drastic dietary 
revisions but he did recommend the prescription of medicinal tron from the age of 3 months to all infants of birth weight 
less than 7 ib (3200g) and to all who were artificially fed 


Comment. Iron deficiency anaemia is less common today (32% of Glasgow children between 6 and 24 months) Infants 
with very severe anaemia and cardiomegaly complicated by infection and requiring emergency blood transfusion were not 
uncommon before the second world war They are almost unknown today. In the 1930s mixed feeding was not commonly 
introduced before the age of 9 months and the present practice of starting mixed feeding, including tron fortified cereals, 
between the ages of 3 and 6 months probably has a preventive role A case can still be made, however, for testing infants 
aged 9 to 12 months, especially in underprivileged families, and prescnbing medicinal tron to those found to have 
anaemia The need for iron supplements in premature babies 1s well recognised. 

(Harold Fullerton was not a paediatncian but a general physician with a special interest in haematology. He later became 


Professor of Medicine in the University of Aberdeen ) J H HUTCHISON 
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Energy and nitrogen balances in very low birthweight 


in-ants 


M DE CLRTIS AND O G BROOK= 


Departmen of Child HecEn, St George’s Hospital, London and Neonatal Unit, Second School of Medicine, 


Nap.es, tay 


SUMMARY Energy and nitrogen balences were performed in 12 very low birthweight infants fed 
on either human milk æ on a preterm formula. Energy and nitrogen retention were significantly 
higher ia those given -he formula zeed (p<0-05). Highly significant correlations were found 
between nitrogen intcEe and nitrogen retention and between energy retention and nitrogen 
retention tp<0-001). Multiple regresion analysis failed to show any effect of energy retention on 
the correlation between nitrogen inmake and nitrogen retention in babies fed on human milk. 

rotein deficiency seers to be the most likely explanaticn of poor growth in infants fed on human 


milk. 


During tke zast few years many studies o metabolic 
balarce ın preterm infan's fed on expresed human 
miik or preterm formulas -have been reported, but 
few aave ncerned very low birthweizht infants 
(<15)0 g1.1 * These infarts are the most-vulnerable 
to natritbral deficiencies, the most immature in 
metadolic development, and the mos likely to 
suffe- im>aired growth amd the other cequelae of 
pcor nuti: cn 

This sudy aimed to compare the results of 
metadolic balance studes and to examine the 
assodaticn tetween enerzy balance ard nitrogen 
balarce in two groups cf suck infants, fed either 
humen mE or a preterm formula. 


Patients and methods 


The 12 tahes studied were all premature infants 
admitted =o the neonatal unit at St George’s 
Hospital. Trey all weighec less than 150% g, both at 
birth anc cr entry to t= study, were well, and 
gaining we ght. Some cf them had aready had 
meta>olic Ealance studies* 

Table _ szives details of their birth weight and 
gestacional age: none hac any congenital abnormal- 
ity. They were in air mode controlled {not servo 
controlled) incubators during the study Informed 
consent was obtained from tke parents, and the 
studies Wee approved 3y tie hosptal ethical 
comniitte2. 

Three dzy balances were performed on 23 oc- 
casions im 12 very low >.rthweight infants. Eight 


infarcts were fed on human milk (sıx from their own 
motrers, unheated, and two from the milk bank, 
pasteurised}, and four were fed on a preterm 
formula (Pre-Aptamil, Milupa Ltd), the composi- 
tion of which is given in Table 2. A sample of human 
milk used for each balance was taken for analysis. 
Pre-Aptamil of the same lot (No 222104) was 
also analysed, but as the composition of milk 1s 
cons-ant we did not analyse it more than once. The 
volume taken at each feed was measured using a 
20 ml syringe. 

Belances were measured over three days, a 
carmine marker being given at the beginning and 


Table 1 Details of infants studied 
Human milk Pre-Aptami 
15 balances 8 balances 
mean (SD) mean (SD) 
Birth eight (g) 1G16 (235) 1133 (164) 
Gestutonal age ‘weels) 28 4 (2 8) 28 § (17) 
Age a the beginning of balance (days) 31 (29) 17 (10) 
Weigh at the beginning of balance (g) 1243 (218) 1258 (IOR) 


Table 2. Composition of 100 ml Pre-Aptamil 


Energy 309 kJ 

Proteir 21g 

Lactalbumin casein 48 52 

Pat 368 

Fat blend Vegetable oils + butter fat 
Carbofydraze (Lactose) 87g 

Osmolahty 350 mOsmhg 


(1 kheas=4 684 LJ) 
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end of each study period All stools passed during 
the period were collected in nappy liners and im- 
mediately frozen at ~20°C. They were later 
weighed, freeze dried, weighed again, homoge- 
mised, and analysed for energy and for nitrogen 
balances using the bomb calonmeter,* and the 
Kjeldahl technique with the Kyeltec apparatus,° 
respectively 

Urine was collected in nitrogen free disposable 
nappies which had been weighed; they were sealed 
in plastic containers after each change, and im- 
mediately frozen at —20°C. The nappies were 
subsequently weighed again to measure the volume 
of unne, and then washed in a known volume of 
water. After filtering aliquots were freeze dried and 
analysed for energy and nitrogen balances. As 
stools contain some water that will contaminate the 
nappy, this method does not separate urine and 
stools completely 

All infants were weighed daily on a calibrated 
Marsden spring balance (Marsden Weighing 
Machines, London), accurate to within 5 g. Weight 
gain, expressed as g/kg/day, was estimated over 10 
days which included the three days of the study 

Retention ot energy or nitrogen was defined as 
energy or nitrogen intake (kcal/kg or mg/kg) minus 
(faecal plus urinary energy or nitrogen (kcal/kg or 
mg/kg)), expressed as a retention rate in kcal or 
mg/kg. The correlations between nitrogen intake 
and nitrogen retention, and between energy reten- 
tion and nitrogen retention, were calculated using 
the methods of least squares and linear regression 
analysis. The significance of the difference between 
the arithmetic means was calculated using Student’s 
t test 


Results 


Table 3 shows the intake, output, and balance and 
growth measurements made during the study in the 
two groups of infants. There were no significant 
differences between the volumes of feed/kg given 
daily, hence energy intake was higher in the group 
fed on Pre-Aptamil than in the group fed on human 
milk, because the formula has a higher energy 
density; the energy content of Pre-Aptamil was 
81 kcal/d] and the mean (SD) energy content of 
human milk 64 (9) kcal/dl. The energy retention was 
significantly higher in the infants fed Pre-Aptamil 
(p<0-05, Student’s ¢ test). 

The mean (SD) nitrogen content of human milk 
was 242 (46) mg/dl, and that of Pre-Aptamil 329 
(8) mg/dl. The infants fed human milk received an 
average of 452 mg of nitrogen/kg/day, correspond- 
ing to a net protein intake of 2:8 g/kg/day. Those fed 
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-Pre-Aptamil received an average of 6-6 mg nitrogen/ 
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Table 3 Balance data 


Human mulk Pre-Aptamil 
(Mean SD) (Mean SD} 
(8 infants, (4 mfants, 
I5 balances) 8 balances} 
Milk intake 
(mV/kgyday) 184 (15) 187 (17) NS 
Energy mtake 
(kcal/kg/day) 120 (21) 149 (12) p=6 0018 
Faecal + urinary 
energy (kcal/kg/day) 23 (12) 32 (16) NS 
Energy retention 
(kcaVkg/day) 97 (21) 117 (17) p=0 03 
Energy retentron 
(% intake) 81 (10) 79 (10) NS 
Nitrogen intake 
(mg/kg/day) 452 (92) 606 (41) p=0 0002 
Faecal + urmary 
nitrogen (mg/kg/day) 161 (62) 229 (55) p=0 017 
Nitrogen retention 
(mg/Ke/day) 297 (64) 377 (62) p=0 009 
Nitrogen retention 
(% intake) 6 (10) 62 {9} NS 
Weight gain 
(3/Ke/day) 14 (6) 17 (6) p=0 © 


kg/day, corresponding to a net protein intake of 
3-8 g/kg/day. Mean nitrogen retention was signifi- 
cantly higher in infants fed Pre-Aptamil. 

The net nitrogen use (nitrogen retention/nitrogen 
intake) was 66 (10) ın infants fed on human milk, 
and 62 (9) in those fed Pre-Aptamil. There were no 
significant differences between the groups. Positive 
correlations, which were both highly significant, 
were found between nitrogen retention and nitrogen 
intake (r=0-76, p<0-001), and between nitrogen 
retention and energy retention (r=0-68, p<0-001) 
(Figure). 

Using multiple regression analysis, we found that 
energy retention did not affect the correlation 
between nitrogen intake and nitrogen retention, 
either with human milk or with the formula, or when 
using the combined data. 


3 
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Energy retention {k cal/kg/d) 
Figure Relation between metabolisable energy and 
nurogen retention in very low birthweight infants fed on 
Pre-Aptamu and expressed breast milk (EBM). 
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Mean (SD) weight gaT- was significartly lower in 
those infants fed human milk than in those fed Pre- 
Aptamil beimg 14 (€) and 17 (6 g/kg/day. 
respectively (p=0-03). 


Discussicn 


The aim of this study wes to quantify energy and 
nitrcgen retention and tre effect of enerzy retention 
on mtrogen balance in very low birthweight infants 
fed 2itner human milk cr a preterm tormula. 

The m2an rate of nitrcgen retention ir infants fed 
the formala feed was 377 mg g/day, whch ıs similar 
to tke fetal accumulation rate of nitrogen between 
28 and 32 weeks of gesc:aticn (about 350 mg/kg 
day).’ ë Tae infants fed human milk retained only 
about th-ee quarters of Lis amount, the difference 
beinz explained by their lowe- nitrogen ntake. The 
range of nitrogen intak2 seen in this :tudy (337- 
678 :ng'kg'day) corresponded to a proten intake of 
2-1-2 g/kg/day, and ta2re was a postive linear 
correlation between the enowt of retaired nitrogen 
and nitrogen intake 

Enerer retention was alsc higher in infants fed 
Pre-Aptemil. This, toge-her with the h gher nitro- 
gen teteition, explains them significartly greater 
weight gain. The differeazes >5served Letween the 
nitrcgen end energy balances in the wo groups 
canmot b2 attributed to tke grcups being studied at 
difierent eges; the groud fed Pre-Aptamil showed 
higher energy and nitrogen retention despite being 
studied earlier (althougl not significantly so) than 
the othe- group. 

We found a positive wnear correlation between 
nit-cgen retention and 2 erzy retention (Figure). 
Nitrogen talance ın adul 1s cuickly affected by the 
amount of energy in the ciet, and severe] studies in 
low >ir-weight infants have shown tha- correction 
of steaccrrhoea, or increasec energy itake, may 
improve nitrogen retent:cn;’ 1 data are, however, 
lacking Or very low birthweight infans. _ 

In the present study we did not change the 
energy:nitrogen ratio of kuman milk. wich varied 
constderebly Our multīde regression analysis of 
data from babies fed himaxn milk shows that the 
mostimportant factor affæzting nitrogen ~etention 1$ 
nitrozen intake This conclusscn does not apply to 
the grotp fed Pre-Aftam because the pro- 
tein:enerz¥ ratio was cons-ant and so the data could 
not tæ analysed Our date, the-efore, corfirm recent 
observations of better we ght zain in infaats fed with 
human milk supplemented wich protein compared 
with those whose milk was sudzlemented only with 
energy :n the form of mecium chain trigcycerides."! 


The energy in unpasteurised expressed breast 
milk 2rd im modern preterm formulas is generally 
quite well absorbed by very low birthweight 
infants,)° 2 and it may be that energy ıs not 
alwazs the limiting factor in growth that it was 
thought to be. It may become so, however, tn 
infants with abnormally high energy expenditure, 
infec:ion, or very poor absorption, but in healthy 
infants of very low birthweight, protein deficiency 
now seems to be the most likely cause of poor 
growth in nurseries that promote feeding with 
humen milk. Consideration should be given to 
methods of estimation of the protein content of 
feeds, end to appropriate protein supplementation 
wher= necessary 


We thzrk Cara Kepson for technical assistance and the staff of the 
special care baby unit for their cooperation 
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Comparison of weight:height ratio and arm 
circumference in assessment of acute malnutrition 


E P CARTER 


The Department of Haematology, The Hospital for Sick Children, London 


SUMMARY Doctors working in famine relief commonly use the weight:height ratio and the 
circumference of the mid-upper arm to assess the nutritional state of children under 5. Threshold 
values indicating moderate and severe malnutrition are usually taken as 80% and 70%, 
respectively, of the expected weight:height ratio and arm circumferences of 13-5 cm and 12-5 cm, 
respectively. A study of 1260 children aged 1-5 showed that the thresholds of these two 
variables yielded significantly different proportions of children with malnutrition, the proportion 
being much larger when arm circumference was used as the criterion. Adjusting the thresholds 
would result in closer correspondence between the two variables. 


When working to relieve famme doctors have to 
screen large numbers of children as quickly as 
possible to assess their nutritional! state. Two screen- 
ing methods are commonly used: the weight:height 
ratio and measurement of arm circumference.’ 
Both measurements are relatively independent of 
age, sex, and race. Arm circumference is a measure 
of the lean body mass, whereas the weight:herght 
ratio indicates the extent of acute malnutrition; 
each, therefore, measures a different aspect of 
nutritional state. This study assessed the discrepancy 
that may arise when both measurements are used. 

The weight:height ratio expresses a child’s weight 
as the percentage of the expected weight for the 
child’s height. It 1s usual to accept 80% of the 
reference median as the threshold of malnutrition. 
A ratio of 70-80% indicates moderate malnutrition 
and one of less than 70% indicates severe mal- 
nutrition.! * Arm circumference increases rapidly in 
the first year of lıfe? but then remains fairly constant 
between the ages of 1 and 5 years.4 In well 
nourished children aged 1-5 the accepted normal ts 
16 cm. An arm circumference of 135 cm is 
commonly accepted as the threshold indicating 
malnutrition. If the circumference 1s between 12-5 
and 13-5 cm the child 1s considered to be moderately 
malnounshed, and measurements below 12-5 cm 
indicate severe malnutrition.” Thus ın any child or 
population a weight:height ratio of 80% should be 
equivalent to an arm circumference of 13-5 cm and a 
ratio of 70% should be equivalent to an arm 
circumference of 12:5 cm. Feeding centres are 
usually established in areas where a fifth of children 


under 5 are malnourished, and any difference 
between the two indices of malnutrition could lead 
to difficulty in deciding whether to start relief 

A study was carned out by Lintjgrn m 1985 of 115 
children in southern Ethiopia, which showed a large 
difference between the two methods.’ We carried 
out a similar study of a much larger group of 
children in northern Ethiopia. 


Patients and methods 


We carried out a nutritional survey of 1260 children 
aged 1-5 in the province of Wollo, northern 
Ethiopia Weight:height ratio and arm circum- 
ference were recorded for each child with Salter 
scales, wooden length boards, and paper tape- 
measures. For the ratio the expected weight for a 
given height was taken from the median of the 
World Health Organisation standards. The threshold 
for moderate malnutrition was taken as a weight: 
height ratio of Jess than 80% and an arm circum- 
ference of less than 13-5 cm, and for severe 
malnutrition the figures were less than 70% and less 
than 12-5 cm, respectively. 

The x test was used to test the significance of 
differences between the proportions of children in 
each nutritional group as assessed by the two 
measurements. 


Results 


Comparison of the werght:height ratios and arm 
circumferences showed good correlation (r=0-53) 
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Figure Scattergram showing corretation between weight height ratio aad arm circumference in defining 
nutritional mparment Each ar orticates one child, while figures indicate total numbers of children at each point 


between them in definiag nvtritione] Cnpairment 
(Figure); analysis of variace showed a significant 
linear trend. The accepted -hresholds indicating 
malnatritron, however, did net correspond Of the 
1260 chidren, 168 (12%) were diaznosed as 
malnounshed from ther weight:he.ght ratio 
comparec with 433 (34% ` from their acm circum- 
ference. This difference wes highly significant 
(p<0 001:. 

Table 1 shows the numbers of childrea classified 
by the two methods as haying mocerate and severe 
malnutrition. The differeizes >etween tre methods 
were higkly significant (2<0-)301 in beth cases). 


Table 1 Mumòber (percentaget of children in ech category 
of mÆnutr tion 

Malnutr tion Arm crcumfennce. Weight heihi ratio 
Modera c 264 (21) led (17) 

Severe 169 (13) 24 (2° 

Total 433 (34) i€8 (13) 


Table 2 Diagnostic agreement between weight height 
ratios and arm circumference measurements using currently 
accepted limus 


Arm cicamference Weight height raho Total (%} 
{em} 

<70 70-79 >80 
<125 12 63 94 169 (13) 
125-13 £ 4 40 220 264 (21) 
>135 8 4] TT8 827 (66) 
Total (X9 24 (2) 144 (1t) 1092 (37) 1260 (100) 


Table 2 presents the figures differently and shows 
that 830 (66%) of the children were diagnosed as 
having the same degree of malnutntion by both 
methods. 


Discussion 
This sudy shows that there is a highly significant 


linear correlation between the weight:height ratio 
and a-m circumference for all degrees of mal- 
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Table 3 Diagnostic agreement between weight-height 
ratios and arm circumference measuremenis using 
recommended limits 


Arm arcumference Weight height rano Total (%) 
{cm} he 

<70 70-79 >50 
<125 8 22 9 39 (3) 
12 5-13 5 4 4} 85 130 (10) 
>135 12 81 998 1091 (87) 
Total (%) 24 (2) 144 (11) 1092 (87) 1260 (100) 


nutntion. We found, however, that the thresholds 
taken as indicating moderate and severe mal- 
nourishment yielded significantly different numbers 
of children, such that there would be disagreement 
about whether relief was necessary. The difference 
may be explained by the fact that the two screening 
methods measure different aspects of nutntional 
state, but it is nevertheless important that cut off 
values correspond. 

We recommend that the cut off values be adjusted 
so that they correspond more closely. If an arm 
circumference of 12:5 cm was taken to be equivalent 
to a weight:height ratio of 80%, and a measurement 
of 11-5 cm was taken to be equivalent to 70%, the 


correlation would be greatly improved, so that 82% 
of the values would correspond (Table 3) instead of 
the 66% correspondence with the currently accepted 
limits. 


I thank Professor D C Morley and Dr Z Ebrahim tor 
their help in producing this paper 
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Short reports 


Whole blood assay of thecphylline concentrations using 
immunochromatographic stick at the bedside 


A C ELIaS-JONES, A L COTTLE, T E B LEAKEY, AND V F LARCHER 
Quezn Efzcbeth Hospi! for Sick Children and Paddington Green Children’s Hospital, London 


SUMMARY Blood was co_lected from 77 patients for 
estimatian of theophrlline ccncentration by whole 
blood assay using an ummuanoshromatog-aphie stick 
(Acculeve.. Syva UK, Maidenhead, Berkshire) 
Results we-e validated ty high perfern=ance liquid 
chronatcgraphy (HPLC). The stick method was 
rapic, rehadle, required 20 tecAnica_ expertise, and 
prodicec results equivalent to those obtained from 
assay from HPLC. 


Metkylxanthines are commorly used ir the treat- 
ment of asthma. The necessity for monitoring 
theophvylin= concent-at cons im serum has been 
emphasised by many autiors, who have reported 
wide varations in the pharmacokinetics of theo- 
phylane act only among patients but also within 
the same patient.!* Treophyilline concentrations 
measurec in saliva have besa shown to be unre- 
liable.’ 

Varicus techniques are used tc measure 
theophylline concentraticus 1c serum. Tne purpose 
of this stucy was to zompare results ootained by 
high performance liquid *hrcmatograpky (HPLC) 
with those of a simple stick assay carried out 
at the bedside. 


Patients and methods 


Seventy seven patients, agec from 1 tc 14 years, 
were studied at two hospitais. They al received 
theophyll re orally or aminopajylline intravenously. 
Informed consent was oD-ained fron. tte parents. 

A sample of 1-0) ml of whol2 blooc wes obtained 
by venep.iccture, and 12 ul were aspirated into a 
gradvatec pipette. The serum was separated from 
the r2manunz sample amt assayed bv FPLC. The 
stick assay was performed by adding 12 cl of whole 
blooc from +e graduated microapipetce tc reagent 1, 
which coctzined 1 ml corjugate of glucose oxidase, 
horseradish peroxidase labelled thesph-lline, and 


sheep antiserum in 0-1 M phosphate buffered saline 
at pH 7-0. The cassette contained chromatography 
paper mmpregnated with mouse monoclonal anti- 
bodies to theophylline. The patient’s theophylline 
concentration and enzyme labelled theophylline 
rose together by capillary action, binding to the 
immobilised antibody sites on the cassette chroma- 
tography paper, with glucose oxidase saturating the 
remaining cassette paper by eight minutes The 
cassette. was then placed in reagent 2 containing 
10 ml o? 4-chloro-1-naphthol and glucose in 0-01 M 
phosphate buffered saline at pH 6-5. The glucose 
oxidase on the strip converted glucose and oxygen to 
gluconate and hydrogen peroxide which, in the 
presenc2 of peroxidase and 4-chloro-1-naphthol, 
produced an msoluble blue precipitate, this formed 
a colour bar on the chromatography strip in five 
minutes. The height of the bar in mm was then read, 
and the level of the theophylline determined from 
the concentration chart appropriate for the batch of 
Acculevel sticks used. 

HPLC was performed at the Queen Elizabeth 
Children’s Hospital by extracting the methylxan- 
thines together with an internal standard (3- 
ethylxanthine) from plasma, using, a specially de- 
veloped solid phase sample preparation tube and 
organic solvents, which were dned under oxygen 
free mirogen at <40°C. The extracts were reconsti- 
tuted with HPLC mobile phase, and the methylxan- 
thines were separated on a 25 cm, 3 u Apex 1 octa- 
decyl-silane (ODS) column with a solvent gradient, 
and detected at 273 nm * 

Reverse phase HPLC was performed at Padding- 
ton Green Children’s Hospital by the following 
method: isocratic chromatographic separation was 
carned out using an ODS 3 Partisil 10 u column. The 
internal standard 8-chlorotheophylline was added 
to 200 ul of patient’s serum, and 440 ul of acetoni- 
trile This was spun for 30 seconds, centrifuged for 
10 minutes, and the supernatant evaporated com- 
pletely under vacuum. The residue was reconstituted 
with 20C ul of half strength mobile phase, and after- 
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spinning a 40 ul sample was injected on to the liquid 
chromatography column, and detected at 273 nm 

Differences between methods were analysed 
using a paired f test. 


Results 


The mean difference between the theophylline 
concentrations obtained from the alternative assays 
of the individual patient samples was 0-38 mg/l. 
There was no significant difference between the two 
assay methods (¢=1-65). 

The coefficient of variation of repeated measure- 
ments for the Acculevel stick at 9 mg/l was 5-36% 


Discussion 


There are various ways of measuring methylxan- 
thines, including reverse phase HPLC,* gas liquid 
chromatography, and high pressure cation exchange 
chromatography, but these methods require con- 
siderable expertise. Homogenous enzyme im- 
munoassay is simpler but still requires specific 
machinery which must be carefully used to obtain 
reliable results. Theophylline stick assays are 
simple, reliable, and can be used by chmcians after 
limited training. An alternative theophylline stick 
assay requires the separation of plasma and a 
specific machine for measurement.° 

This whole blood theophylline stick assay requires 
neither separation of plasma, nor expensive technol- 
ogy. It is particularly suitable for use outside normal 


working hours, casualty departments, and ın small 
hospitals that do not have access to a therapeutic 
drug monitorning service. It is highly acceptable, 
particularly to children, as it requires only 12 pl of 
whole blood obtained by finger prick. As with all 
stick assays, care must be taken to follow the correct 
procedure, or inaccuracies will result. 


We thank Mr J Janes of Syva (UK) for tus support, Mrs Mohabir 
for her assistance at Paddington Green Children’s Hospital, and 
Mr J Cromarty of the Clinical Pharmacy Unit, Northwick Park 
Hospital for bis advice 
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Monitoring of end tidal CO; in neonatal intensive care 


A M C WATKINS AND A M WEINDLING 


Regional Neonatal Intensive Care Unit, Liverpool Maternity Hospital, Liverpool 


SUMMARY ‘The use of monitoring end tidal carbon 
dioxide pressure (PetCO,) ın neonatal intensive 
care was studied in 19 infants with respiratory 
disease PetCQ, correlated poorly with arterial 
pCO, the relation being principally determined by 
the severity of pulmonary disease. Monitoring end 
tidal CO, cannot be recommended for neonates 
with pulmonary disease. 


In modern neonatal intensive care umts the con- 
tinuous monitoring of arterial carbon dioxide partial 
pressure (PaCO,) has become increasingly 


important. End tidal pCO, monitors, suitable for 
use with neonates, have recently been developed 
and have been proposed as alternatives to trans- 
cutaneous pCO, monitors for non-invasive monitor- 
ing of CO, content in ill premature infants. We 
therefore examined the accuracy and clinical useful- 
ness of measuring the end tidal partial pressure of 
CO, (PetCQ,) in such a group of infants. 


Method 


The momtor used was an Engstroem Eliza infrared 
capnometer. This was connected to the patient’s 
respiratory circuit by a 15 mm endotracheal tube 
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adapter, incorporating a stancard Luer connection 
at night angles to the body (Respirato-y Support 
Products’, and a lengt of Ergstroem Aridus 
reinforced tubing two metre: long. Tris system 
permuttec sampling without increasing respiratory 
dead space. The capnometer <cok samples from the 
airwey at a constant 50 mimin and analysed the gas 
contnouo.sly; it displayec PetCO, breatk by breath 
on the monitor, together wit- the mean PetCO, 
every 30 seconds and 15 minutes, and the maximum 
PetCD, over a 15 minute fenoz The resoonse time 
of the machine was 150 msec. Samples were taken 
from bab.es who were rct in:abated u-ing a fine 
catheter inserted into che anterior nares or 
nasopharrrx. 

Infants were selected scr the studv if they were 
clinically stable and kad indwelling arterial cath- 
eters. PetCO, measurements were compared with 
simulzanenus PaCO, measurements. In ants were 
studied fcr four hours daring which be:ween one 
and tive measurements werg taken. Fove infants 
were stud-ed on more tha one occasion et different 
stages of the:r illness. 

Nireteen infants were studied, 1£ while intubated 
(62 readirgs), and four wale receiving oxygen or 
breathing air (seven readings: Their zestational 
ages ranged from 25 to 35 week- (median 29 weeks), 
and tirth weights from 744 g to 2235 2 (median 
1280 2). Sixteen had hyaine membréne disease of 
varyirg Gegrees of s2venty, two had transient 
tachypnoea of the newborn, and one jad pneu- 
monz The severity of disease vanied widely, 
alveolar azterial oxygen g-edierts (AADO) ranging 
from 18 to 660 mm Hg Three cf the intubated 
infants were having comtinucus positive airway 
pressure cnly, and 59 were receiving intermittent 
positive pzessure ventilat on. 

Data were analysed asinz the Statistical Package 
for ths Social Sciences or an I3M 3083 zomputer. 

The alveolar-arterial oxygen gradient was esti- 
matec by che followrg method: AADO= 
((FiO. 77€0)—(PaCO,/)-8) 1— PaO. | 


Results 


The capncmezer recordec resp_ratorv ra e reliably 
whether the baby was irtubated or not It func- 
tionec wel] as an apncea monitor. “he nasal 
catheters used in non-intuleted tatients were poorly 
tolera-ed by the infants wich resziratorv dstress and 
gave variable readings, wa:ch vere aifected by the 
positicn cf the cathecer and movemeat of the 
subject Because of this Cetailed anatysis has been 
preserted only for the 62 méesuremz2nt: on intu- 
bated patients. 

Fig. 1 's a p.ot of PaCO. agaist PetCC showing 


a pocr overall correlation (r=0-387 p<0-01). In 11 
infants (32 readings) there was a useful correlation 
between end tidal and arterial PCO,; these infants 
were tnose with mild or moderate lung disease 
(maximum AADO 264). This was shown by exclud- 
ing all readings at an AADO of greater than 300, 
which considerably improved the regression 
(r=0-749 p<0-0001 n=39). Fig. 2 shows that 
the dfference between PetCO, and PaCO, 


(PetCO.—PaCO.,) correlated strongly with AADO 
(r=0-77 p<0-0001) 
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Pet CO 
Fig 1 Psot of PaCO, with simultaneously obtained 
PetCO;srowing 95% confidence limits (x=2 values) 
(7=0 3&8 p<0 0I n=62) 


Pet CO» -Pa CO, 
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Fig.2 “lot of (PetCO,—PaCO2) with AADO, showing 
95% cor fidence limits (x=2 values) (r= —0-772 p<O0 0000 
n=62) 
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Multiple regression analysis was undertaken to 
explore further the relative umportance of the 
factors affecting the relation between PetCO, and 
PaCO,. The relation between PetCO, and PaCO, 
could be calculated satisfactorily 1f PetCO, and 
AADO were known; in particular, the addition 
of respiratory rate did not significantly (p<0-1) 
improve the accuracy of the prediction, 
PaCO,=6-44+ (0-803. PetCO z)+(0-032. AADO). 
(r=0-725, SE=6, 12 F=32, 12 sig F<0-0001 n=60). 

Infants with shorter expiratory times tended to 
have less accurate readings, reflected in a bigger 
difference between end tidal and arterial pCO, 
(PetCO,—Pa CO2). There was a poor correlation 
between expiratory time and this score (r=0-265 
p<0-05 n=62). 

Infants with short expiratory times were those 
with more severe respiratory disease, characterised 
by high respiratory rate and AADO. Because of this 
multiple analysis of variance and covariance for the 
error score (PetCO,—PaCO,) with AADO, respira- 
tory rate, expiratory time, and PaCO, was per- 
formed. AADO correlated strongly (p<0-0001) 
with this score, as did PaCO, (p<0-0001). Expira- 
tory time (p<0-05) and respiratory rate (p<0-05) 
correlated weakly with this score once AADO was 
controlled for. 

The capnometer created little extra work for 
nurses, requiring only the temporary disconnection 
of the sampling catheter during lavage and suction 
of the endotracheal tube. If this was neglected water 
was aspirated into the machine, making it temporar- 
ily useless. Calibration, taking 60 seconds, 1s 
required every three to four weeks. 


Discussion 


PetCO, may be a good approximation to PaCO, but 
it is not identical, as it vanes depending on the 
ventilation pattern and lung function of the subject 
at the time.** © PetCO, measurements have been 
shown to correlate well with PaCQO, in subjects 
without lung disease ° © PetCO, ıs most likely to 
equal or exceed PaCO, at high tidal volumes, high 
CO, outputs (as in exercise), and at low respiratory 
rates ? ° PetCO, measurements considerably under- 
estimate PaCO, in adults with lung disease or 
pulmonary embolism, which cause ventilation- 
perfusion inequality ° 

Infants with respiratory disease generally have a 
high respiratory rate. low tidal volume, and con- 
siderable ventilation-perfusion imbalance. It was, 
therefore, hardly surpnsing that the relation be- 
tween PetCO, and PaCO, was variable and associa- 
tion frequently poor in this group. We have shown 
that AADO 1s the major determinant of the relation 
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between PetCO, and PaCO,, and that respiratory 
rate and expiratory time have a definite but less 
important effect 

We consider that the capnometer was accurately 
measuring the PetCQz, as in all infants the expira- 
tory time was greater than the response time of the 
machine (150 msec), and in all but one was at least 
twice this time. PetCQO, ıs not necessarily a good 
index of PaCO, in infants with severe lung disease, 
as in these infants alveolar ventilation is poor and 
may show wide regional vanation, and definite 
ventilation-perfusion imbalance. This, coupled with 
the short expiratory time and high respiratory rate 
of these infants, may account for the large differ- 
ences between these two indices. 

In premature infants with respiratory distress 
AADO charactenstically changes rapidly as the 
respiratory illness runs its course. The use of 
PetCO, is, therefore, unlikely to be helpful even as 
a trend monitor. Changes in the PetCO, may be due 
either to a change in PaCO,, or to a change in the 
relation between PetCO, and PaCO, as the AADO 
changes in the course of the respiratory illness cr as 
the ventilation pattern of the infant ıs changed 
therapeutically. 

There may well be a place for PetCO, measure- 
ment in the management of premature infants with 
normal lung function, for example, in the detection 
and analysis of obstructive apnoea or during anaes- 
thesia. For most premature infants with respiratory 
illness, however, this technique cannot be recom- 
mended. 


We thank Mr I Grant of Gambro PLC for providing the 
capnometer and Mr C West of the Department of Community 
Health, Liverpool University, for his statistical advice Dr Watkins 
1s supported by a research grant from the Mersey Regional Health 
Authority 
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Sa.butamol anc ipratrop7um in acute asthma 


R J RAYNER, P H T CARTLIDGE, AND C J UPTON 


City Hozpæal, Nottingham 


SUMMARY Thirty seven ciilcren with acute asthma 
were giver nebulised io-atropium or placebo 30 
mintvtes after their first cose of salbutamol and eight 
houdy treneafter There were no signifccant differ- 
ences between the two 2rcups in clin.cal scores, 
peak exp_retory flow rates. length of stayin hospital, 
or the need for oral steroids. 


Ipratropiia bromide is an effective bronchodilator 
in children 1° but its place in the management of 
acute astana is not cleer. Storr and Lenney were 
unatle to show any benefit when chidren were 
giver a mixture of nmebulised salbucamol and 
ipratropium compared with salbutamol zlone.* The 
two drugs m sequence, hcwever, have been reported 
to p-oCcuce greater bronchoduatation “han either 
used sepveretely.> © We wanted to establish whether 
giving metulised ipratrcpium after salbutamol 
conferrec eny therapeut c benefit over salbutamol 
alone. 


Patients end methods 


Twenty eight boys and 12 girls, mean age 6-5 years 
(range 2-15), who were admitted tc tkis hospital 
with acute asthma were randomly alloceted to two 
groups :n a double blind nal. All had -ecerved 6, 
receptor agonists at home, but none had been given 
ipratropitra or oral stercids. Both groups received 
nebu ised selbutamo! (2-5 mg, or 5 mg for those over 
6 yeers dd) on admissiom anc fcur hourly there- 
after. That~ minutes after the first dose of salbuta- 
mol, and eight hourly tiereafter, they received 
eithe- n2buised placebo {3 ml shysiolog.cal saline) 
or Ipratropiam (250 ug in 2 ml physiologral saline). 
Steroids were given as usual if good relef was not 
obtaned. 

Assessments were made Dy one of us onadmission, 
immediately before and 45 minutes after the first 
admiaistraton of the tral drug, and the next 
morming {12-24 hours lacer}. Thirty cne of the 
children we-e assessed b7 the same person (RJR). 
Pulse, respiratory rate, and, when possible, peak 
expiratarr Low rate were measurec A clmical score 
was giver, ased on clin.cal examination, activity, 
and eech, the worst possible score being 25. The 
time taken to achieve 88% of the expected peak 


flow rate, or to be considered fit for discharge, was 
recorded 

The scudy was approved by the hospital ethical 
comm tt2e, and written consent was obtained from 
the parents. 

The results were analysed with Student’s t test. 
We calculated that a difference of more than 3 in 
clinica! score, or 15% of the expected peak expiratory 
flow rate, between the two groups would be signi- 
ficant <p<0-05). 


Results 


Two chi.dren failed to comply with the nebulser 
treatmert and one required intravenous treatment 
immecCiately after being given salbutamol, leaving 
18 ın the control group and 19 in the treatment 
group. The groups were closely matched for age and 
sex distribution, mean clinical scores, and peak flow 
rates cn admission. Fourteen in the control group 
and eght in the treatment group were taking 
prophrlactic drugs. Seven in the control group and 
10 in tae treatment group were using a nebuliser at 
home. 

There was a significant response to salbutamol in 
both groups (Student’s ¢ test, p<0-001), but there 
were mo significant differences between the two 
groups in mean clinical score or peak expiratory 
flow rete after the first dose of the trial drug, or the 
next morning (Tables 1 and 2). 


Table 2 Mean (SEM) clinical scores 
Control group Treaiment group 
(n= 18) (n= 19) 
On admus o7 12 2 (0 8) 127 (0 8) 
After salt uti.mol 9 1 (0 8) 8 6 (09) 
After tra dug 76 (07) 66 (07) 
Next moning 3 9 (03) 46 (07) 


Table 2 Mean (SEM) peak expiratory flow rates as 
percentages of expected values 


Control group Treatment group 
(n= 12) (n=8) 
On admission 3 9 (2 5) 32 2 (2 6) 
After saianamol 51 0 {4 4) 55 4 (7 0) 
After tra drug 56 6 (4 8) 57 4(90) 
Next morar 3 72 0 (4 6) 70 4 (6 5) 


The mean (SEM) length of stay in hospital was 
23-9 (3-3) hours in the control group and 24-5 (2-5) 
hours in the treatment group. Fourteen (78%) of 
those in the control group and 14 (74%) of those in 
the treatment group required oral steroids. Only 
one child (in the treatment group) required intra- 
venous aminophylline, 15 hours after his admission 
and six hours after his second dose of ipratropium 


Discussion 


Sixteen out of 37 children scored 13 or more on 
admission and 17 out of 19 children had a peak 
expiratory flow rate below 50% of the expected 
value Nevertheless, we were unable to show 
significant benefit from the sequential use of 
nebulised ipratropium in addition to salbutamol. 
Therefore, although ıt may be valuable ın individual 
children, the routine use of ipratropium in acute 
asthma cannot be recommended 


We thank Dr E J Hiller and Dr D A Curmock for allowing us to 
study their patients, the pharmacy department at the City Hospital 
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for prepanng the solutions, and the nursing staff of Papplewick 
Ward 
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Prader-Willi syndrome in siblings, due to unbalanced translocation 


between chromosomes 15 and 22 


F FERNANDEZ, C BERRY, AND D MUTTON 


High Wycombe General Hospital and South East Thames Regional Genetics Centre, Guy’s Hospital, London 


SUMMARY In a family in which the father carried a 
balanced translocation between chromosomes 15 
and 22 two of his children had Prader—Wilh syn- 
drome and an unbalanced chromosome comple- 
ment, having lost the proximal bands from the long 
arm of chromosome 15. His four other surviving 
children were normal but carried a balanced translo- 
cafion 


Case report 


The proband, who was 5 years old at the time of 
writing, was admitted to the special care baby unit 
when 3 days old with extreme hypotonia and feeding 
difficulties. He had been born to a consanguineous 
Asian couple and was the product of an uneventful 
pregnancy that had progressed to term; he had been 
delivered vaginally. Birth weight was 2020 g, and he 
appeared otherwise normal apart from bilaterally 
undescended testes and a small scrotum Tube 


feeding was necessary for two months. His 
development was delayed both physically and 
mentally: he walked at the age of 34 and attended a 
special school for the educationally subnormal 

His next younger sibling had identical problems 
and was managed in the special care baby unit from 
the age of 5 days. He also was tube fed for two 
months. At over 1 year old he had a developmental 
age of 9 months and hypogonadism. 

The family details are shown as a pedigree in 
Figure 1 


Cytogenetics 


The proband was found to have a deletion of 
chromosome 15 dunng a study of children diagnosed 
as having Prader-Willi syndrome.' In this study 
high resolution G banding and Distamycin/DAPI 
fluorescence were used.” This technique is valuable 
for defining the intense fluorescence that 1s charac- 
teristic of the short arms of chromosome 15. 
There was no intense fluorescence on the short 
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arms of <he deleted -h»ecmcsome 15, and it was 
thought, therefore, thet trs m_ght be attmbutable to 
a transkozazion between :wo acrocentre chromo- 
somes. Chrcmosome stacies of bleod from the 
parents coni-med that the father carrieda balanced 
trans ocation, t(15;22) (qi3;q112) (Figure 2a). The 
two sibling; with the syndrome were effectively 
moncsonc for the short arm and proximal long arm 
of chromosome 15 and tw:somic for the short arm 
and proximal region of chromosome 22 (“igure 2b). 
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Fig. 2 (a) Feral tdiogrem cf bulcnced tranziocation in 
the fataer, XY, t(15,22: (e.3,qi2), (b) idicgram of 
unbalanced -h-cmosomes of fected chudren, <SXY, —15, 
+der (22). They are monosomic for short arm ard proximal 
long arn of creomosome [5 and trisomic far shert arm and 
centromeric region of chromozvome 22 


1936 


Fiz. 1 Pedigree showing chromosome 
redis. “Death at one week, cause 
uranown Stillbirth due to 
hydrocephalus. 


The sarviving siblings carried the balanced trans- 
locatien. Studies were not done on the two infants 
who Ced ın the perinatal period. This was unfortu- 
nate æ the segregation ratio here was unusual with 
all six karyotyped children carrying the paternal 
transl=cation in either a balanced or an unbalanced 
form. 


Discussion 


Pradee-Willt syndrome ın siblings ıs rare.’ After 
Hawk: v and Smithies described a child with this 
syndrcm2 and a translocation involving chromo- 
some 15? many abnormalities of chromosome 15 
with Feader-Willi syndrome have been reported; a 
small _nterstitial deletion of 15q112 is the most 
consis2nt finding. Butler et al reviewed the clinical 
and crtogenetic findings.° 

Onl- about half of all cases can be diagnosed from 
chromasomal analyses. The finding of normal 
chromasomes does not rule out the possibility of 
Prader-Willi syndrome. In our case a previously 
unrepcrt2d chromosomal abnormality was present 
and hence helped the diagnosis in both the affected 
and tke carrier siblings. 

Earl) diagnosis and counselling helped the 
parent. understand the need for dietary control in 
the affected children. The proband did not put on a 
large emount of weight and was just on the third 
weight percentile for his age. The parents’ religious 
beliefs precluded preventing the birth of further 
affected children, but, clearly, genetic counselling of 
the siblings carrying the translocation will be 
important. 


We tharx Dr K C Cheetham, consultant pacdiatriaan, Wycombe 
General ospital, who kindly permitted use of his notes and Dr J A 
Jonassor, department of cytogenetics, Oxford, for the cytogenctic 
informatcn on the younger children, thanks are also duc to 
Dr B La rance, who gave constructive criticism, and Claudine Fear 
for her -ytogenetic help 
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Green or blue light phototherapy for neonates with 


hyperbilirubinaemia 
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E SIDERIS 


2nd Department of Paediatrics, University of Athens, Leto and M. Eliades Maternity Hospitals, Athens, 
and Biology Division N.R C. ‘Democritos’, Athens, Greece 


SUMMARY A total of 262 neonates were treated 
with green (350-650 nm) or blue (300-600 nm) light 
phototherapy for a similar length of time. There was 
no significant difference in the rate of bilirubin 
photodegradation between the groups. 


The possibility of using equally effective but safer 
spectral areas than the conventional 420-490 nm 
(blue part of the spectrum), in the treatment of 
neonatal jaundice is currently being investigated. It 
has been shown that green light is more effective 
than white in reducing serum bilirubin concentra- 
tions in preterm neonates.’ 

The purpose of the present study was to evaluate 
the efficacy of green versus blue light in reducing 
serum bilirubin in term and preterm neonates with 
hyperbilirubinaemia. 


Patients and methods 


Standard 20 watt sylvania F20T12G (green) or 
F20T12B (blue) fluorescent tubes were mounted on 
to conventional phototherapy units with five tubes 
each to provide the light source. The emission 
spectra were estimated with a Baush-Lomb 250 
monochromator. The radiance of the lamps was 
measured from 50 cm away with a research IL 700 
radiometer. The integrated emission energy was 
0-326 milliwatt for the green light and 0-261 milli- 
watt for the blue light. A total of 262 neonates with 
jaundice of unknown aetiology were included, overt 
haemolysis having been excluded. They were sep- 
arated into two groups according to their gestational 
age; 200 were born at term (237 weeks) and 62 
before term (<37 weeks). They were then randomly 
allocated into two subgroups to receive either green 
or blue phototherapy (Table 1). 


Table 1 Chmcal and laboratory characteristics of the neonates 


Characteristics Full term neonates 
Green light 
(n=100} 

Gestational age (weeks) 38 88 (0 131) 

Birth weight (g) 3391 (43) 

2 body surface (cm?) 1063 (12 7) 

Age st the start of phototherapy (hours) 165 00 (2 62} 

Duration of phototherapy (hours) 42 68 (2 74) 


Preterm neonates 


Blue light Green light Blue light 
{n= 106} frm 3f} (n=3])} 

38 99 (0 127) 34 70 (0 374) 34 58 (0 340) 
3397 (44) 2418 (90) 2304 (80) 
1055 (9 2} 838 (25 5} 832 (20 5) 
58 53 (3 09) 87 45 (4 93) 83 73 (5 52) 
49 88 (3 02) 53 26 (5 52) 53 29 {5 90) 


Values are given as mean (SD), none of the differences were nguificant at the 5% level 
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Take 2 serum bilirubia racasumements 


te ter 


Serui osilirub menurement 


Full term neonates 


Preterm neonates 





Green light Blue light Green light Blue light 

(2=100) ‘n= 100} (n= 31) (n= 31) 
Ratz of mse before phototherapy (o/h) 3-27 (0 22) 3 32 (8 19) 3 32 (6 63) 3 16 (0 46) 
At 3tert of photocberapy (umoVT) 288 (2 5) 284 (3 2) 251 (12 7) 227 (9 3) 
Ratz of fall diring phototherapy (prh) 327 (0 22) 2 86 (0 17) 291 (0 38) 2 50 (0 39) 
Rate of fall during phototherapy (unel h/z” mW x 1075) 935 (56) 1036 (61) 1088 (148) 1136 (196) 
At ths tnd of phototherapy (urol/) 46 3 23) 245 (3 08) 214 (9 54) 192 (8 41) 
Rate of nse Ocstpictotherapy) rebornd—s«noVh} 0 24 (0 07) 031 (6 10) G 60 (0 24) 0 40 (0 12) 


Velucs ure guen as mean (SD), nose of tte differences were significant at the 5% keel 


Informed consent wes obtained from tie parents 
of those reenates wno were te receve green 
photocherapy. The serum bilirubin concentration 
was measured every six hours beore and during 
photocherapy and for 48 hours after stcpping the 
treatment. Measurements wer2 made or capillary 
sampl2s using a bilirubinameter (Americzn Optical 
Cor=cration). Phototherady wes stopped when two 
consecutive reductions ir bilirubin concentration 
had teen obtained. The quentum effriency of 
bilirutin photodegradation (me/hour/cm7anilliwatt) 
was 2timeted, taking inte account the &fferential 
emission energy of greer ard tlue fuorescent 
lamps Th results were ana.jsed using Student’s 
twc teed 1¢ test. 


Results 


There were no significant dafferences in tie clinical 
characteristics between the two groups (Table 1). 
Tbe results are presented in Table 2. Taere were 
no s:zmificent differences tetwe2n the phocotherapy 
groups in the rate cf fall of serum bilirubin 
concentrat cns, the duration of photothe-apy, and 
the serum. dilirubin ccnceatration at the end of 
treztnent. There was no siznificant difference in the 
rebonad rise in serum bilingbin concentrations after 
phototherapy between the twc groups. 


Discussion 


The wavelengths with the grea:est photodegrading 
effec: on bilircbin are tetween 420 and 40 om. In 
cultuces of procaryotic aml euceryotic mammalian 
cells exposure to this range of wavelengthstesults in 
the highest number of DNA br2aks, mutation, and 
sister chromatid exchanees.~ Sister chromatid 
excherges were also found in lympjocytes in peri- 
phere! blood of jaundiced neomates receiving blue 
light phototherapy.’ The iact that thes photo- 
biolozxeal changes are redacec after exposure to 
wavelengtrs greater than ECO nm led to the evalua- 


tion of phototherapy using other parts of the 


_ spectrum. Green light is more effective than white, 


and equelly as effective as the special blue light in 
reducirz serum bilirubin in preterm neonates.’ 
The present study included more jaundiced full and 
preterm neonates than previous studies and it 1s the 
first to our knowledge to estimate and compare the 
quantun efficiency of the green and blue light. 

It has been suggested that bilirubin photodegrada- 
tion wtk green light is „ Mainly achieved through 
formatz:on of lumirubin,° but the binding of fatty 
acids to albumin has a definite effect on the 
absorption spectrum | of bilirubin, shifting it towards 
longer wavelengths.‘ In addition we have shown 
(unpublished data) in ın vitro studies using aqueous 
solutions of bilirubin bound to albumin exposed to 
green cr blue light, that the higher the concentration 
of bilirabin the larger the overlapping between the 
absorptton spectrum of bilirubin and the emission 
spectrum of the green fluorescent lamps. Clinically 
green lætt may result in greater penpheral vasodila- 
tion and increased skin perfusion (because of tts 
preater thermal energy) than the blue light, resulting 
in a greater part of the total bilirubin load being 
exposed -o its effect. 

We conclude that green light could be used for the 
treatment of neonatal jaundice as it is as effective as 
blue lignt, and 1s possibly _ less potentially harmful to 
both bab:es and nurses.’ Although green light is 
clinicaly effective, we recommend that studies 
specifically designed to elucidate its mode of action 
on bilirntin and fully evaluate its biological effect 
should be carried out. 


This research project was supported in part by grants from the 
National Scaolarships Foundation, Athens, Greece We thank 
Professor C Papadatos, Head of the 2nd Department of Pediatrics, 
for his support and encouragement 
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Indicators of malnutrition in leukaemic children 


M S KIBIRIGE, P H MORRIS JONES, AND R F STEVENS 
Department of Oncology, Royal Manchester Children’s Hospital, Manchester 


SUMMARY In 24 children with acute leukaemia a 
low serum albumin concentration (31 g/l or less) and 
a median weight:height ratio of less than 0-95 on 
admission were indicators of severe weight loss. 


Malnutrition is a problem in children with cancer. 
Severe weight loss and malnutrition as causes of 
morbidity and mortality were quantified by Cahill, 
who established that the loss of 30% of lean body 
weight was incompatible with life.* There are many 
causes of cancer cachexia. Patients with leukaemia 
are often affected, and both acute weight loss at 
presentation and persistent malnutrition are com- 
monplace. Acute weight loss may be due to anorexia, 
malabsorption, excessive energy loss, ineffective 
metabolic activity, chemotherapy, and psychosocial 
factors. Whatever the causes, children who are 
malnourished when treatment is started have a 
worse prognosis than their counterparts who are 
well nourished.2* This may be due to factors 
inherent in the disease, or may be the result of 
ineffective treatment being given while waiting for 
their nutritional state to :mprove. In this retrospec- 
tive study we tried to find out the risk factors that 
would help predict which children would benefit 
from supplementary nutrition. 


Patients and methods 


Twenty four new patients with acute leukaemia aged 
between 1-2 and 14-8 years were studied They were 
retrospectively divided into two groups of 12 chil- 
dren. Group I comprised four boys and eight girls 


who needed supplementary nutrition. In Group H 
were 10 boys and two girls who did not need 
supplementary nutntion. On admission all children 
had a standard physical examination including 
measurement of height and weight. All children 
were treated according to the protocol of the 
Medical Research Council Childhood Leukaemia 
Trial. During their stay in hospital they were 
weighed regularly. The parents were advised by the 
dietician on what to give their children to eat. The 
children were offered food from the hospital 
kitchen, but parents provided alternative foods if 
the children requested items that were not available. 
During the course of treatment, if a child lost more 
than 10% of the admission weight he or she was 
given either nasogastric Fortisan 2-09 MJ (500 
kcal)/500 ml by nasogastric tube or total parenteral 
nutrition. Total parenteral nutrition was given to 
those who were too ill to tolerate nasogastric feeds 
or who were unlikely to benefit from enteral feeding 
because of diarrhoea and malabsorption. 

On admission (in addition to the other rezom- 
mended haematological and biochemical tests) 
serum albumin concentration was estimated, and 
this was monitored weekly thereafter. The data 
obtained were used to determine which group of 
children required supplementary nutrition during 
the course of their treatment and to find out if there 
were any features apparent on admission that would 
predict which children would need nutritional sup- 
port. The median weight:height ratio was calculated 
as the ratio of weight over height divided by weight 
over height at the 50th centile.” The ratio mzy be 
expressed as a percentage. The paired ¢ test was 
used to analyse the results. 
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Results 


The nean value for median weight:Leignt ratio for 
childzer m zroup I was syemificantly lower than that 
for children. in group II. The mean (SD) ~alues were 
0-95 (CILI and 1:0 (J) 1) cr, expressed as a 
percentage, 95% (11%) amd 100% £10S), respec- 
tively (p<0 01) (Fig. 1). The mean value for median 
weight:heign: ratio was stid significantly lower by 
the <ourth week in hces>ta. The msan serum 
alburiin concentration of chilcren in g-oup I was 
significan-l, lower than tia o7 children n group II 
on acmission, being 31:5'2-5) 3lir group I and 35-6 
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(2:5) gl in group I (p<0-01), but not different at 
four weeks (Fig 2). 


Discussion 


Although malnutrition ıs known in children with 
cancer, Drospective assessment of nutritional state 
has not often been studied. For many children the 
start of chemotherapy tips the balance from ad- 
equate nourishment to malnourishment. Standard 
measurements of nutrition state need to be used 
regularly in these children, who at the time of 
admission may be on the borderline of adequate 
nutrition. We have found that the median weight. 
height ratio and the serum albumin concentration 
may be useful measurements in newly diagnosed 
children with leukaemia to mdicate which children 
will require supplementary nutrition. Rickard et af 
published criteria for the nutntional staging of 
children with neoplastic disease. They suggested 
that a weight loss equal to or greater than 5% was 
bad. Tx1ey also reported that if weight was below the 
fifth percentile when the height was greater than the 
fifth percentile, then the child was at risk of 
malnutri-ion. The third criteria was a serum albumin 
concentration of less than 32 g/l. 

Actual weight at onset of symptoms is difficult to 
ascertain; we find the other two cnteria more 
practical In our study group those with a median 
weight:t2ight ratio of less than 0-95, and a serum 
albumin concentration of less than 31 g/l, were 
considered malnourished and needed sup- 
plementz=ry nutrition The median weight for height 
showed a dramatic fall and could be used for 
continuing assessment, but serum albumin concen- 
tration cid not show the same reduction. 


We thark Mrs N Woodward for help m preparation of the 
manuscnpt. MSK is supported by the Leukaemia Research Fund 
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Stress fractures: a diagnostic problem 


Y WAISMAN, I VARSANO, M GRUNEBAUM, AND M MIMOUNI 


Departments of Paediatrics B and Paediatric Radiology, Betlinson Medical Center, Petah Tiqva, and the 
Sackler School of Medicine, Tel Aviv University, Ramat Aviv, Israel 


SUMMARY ‘Three cases of stress fracture, in which 
diagnosis was aided by sequential radiographs and 
radionuclide scanning are presented; and a pro- 
cedure for their management, which attempts to 
eliminate the need for invasive investigations, 1s 
suggested 


Stress fractures in children may present diagnostic 
dilemmas, as they may have clinical and pathologi- 
cal features in common with infectious or malignant 
conditions. Although stress fractures have been 
described previously, the associated problems have 
received scant attention in published reports 


Case reports 


Case 1. A previously healthy 9 year old grl 
presented at the day care unit with a three week 
history of pain in the right shin and a mild limp. The 
pain was constant during the day, but disappeared at 
night. There was no history of trauma nor was there 
any evidence of an underlying bony or metabolic 





Fig 1 Thick lamellar periosteal reaction over proximal 
posterior and medial aspect of the shaft of right tibia 


disorder, febrile illness, or weight loss. Physical 
examination showed a mild swelling and local 
tenderness in the proximal and medial aspects of the 
nght tibia. Blood count, erythrocyte sedimentation 
rate, and serum calctum and phosphorus concentra- 
tions and alkaline phosphatase activity were normal. 

Radiographs of the nght tibia at the time of in:tial 
evaluation showed a thick lamellar periosteal reac- 
tion over the proximal and medial aspect of the 
tibia: no fracture line was evident, and ”™Tc 
radionuclide scintigraphy showed increased uptake 
across the proximal part of the tibia (Figure 1). 

A computed tomography scan showed a ron- 
specific region of slightly increased medullar den- 
sity. A bone biopsy was considered and postponed, 
and during three weeks observation the symptoms 
progressively resolved. Senal radiographs showed 
thickening of the periosteal reaction and the appear- 
ance of a horizontal fracture line (Figure 2). A 
second bone scan, carried out after three weeks 
showed decreased uptake when compared with the 
previous one and confirmed the diagnosis of stress 
fracture of the night upper tibia. Only then did we 
learn that the patient was an amateur ballet dancer 





Fig 2 Three weeks later thickening of periosteal reactton 
and appearance of horizontal fracture line. 
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Case 2. A previously tealthy 10 year old boy 
presented with a two week history of pain in the 
rizht tibza and a mild limp- The pair worsened 
durimg exercise and lessemed at rest. Trere was no 
histcry cf trauma. Phys.cal examination yielded 
normal results, except fo- some swelling and tender- 
ness at the medial aspect o? the righ tibia. All 
labD-atory investigatiors gave normal results. 
Radiographs of the right :ibie at the time of initial 
evaluation showed a thick periosteal reaction over 
the medial aspect of the upper shaft of the tibia with 
a bitrrec zone of the ccmpact bone at the medial 
anc poster.or aspect. Comsuzed tomozranhy did not 
help. but radionuclide scimcigranhy showed in- 
creased ectivity. Althouz1 tke clinical and roent- 
genozraphic findings suggested stress fracture with 
subp2nosteal haematome, the possibility of a bone 
turcur Could not be exclided Complece rest was 
orde-ed. During the sutsequ=nt six weeks of fol- 
low ap Hs symptoms progressively resolved. The 
x-1zy findings did not chanze Eut a second bone scan 
clezry showed decreased accivity com>ared with 
that 3f tke first. Subsequent radiograph: and’bone 
scans pe-formed three and 2ight months after 
admuissior yielded normal results. 


Cas2 3. A 13 year old girl was admitted because of 
pain just below the left Lnee. which hac lasted for 
abort. 10 days. There was no history of trauma. 
Physical examination showed s ight tende-ness and a 
mild swelling of the proximal medial aspect of her 
left <ibia Laboratory imrvestigations snowed no 
abno-maLty. Radiograpis c= the affected tibia 
showed thickening of an area of compact bone over 
the 2-oxinal and medial essect of the memphysis A 
radtoauckde scan showed increased actrity across 
the afectzd area of the dia. end a stress fracture 
was 3usp2cted. Her symptoms subsequently re- 
solved; there was improvement on radiography and 
decreased uptake over t22 affected area on bone 
scac. Stress fracture was confirmed. 


Discussion 


These three cases represent d-fferent presentations — 


of stress fractures in chiidren Such irjuries are 
uncommon in children, probably because of the 
increased flexibility of immature bones.” Devas! has 
showa that the most comm)n s.te of a stress fracture 
in a cmild -s the upper thir-L_of the tibia, ard our case 
studies confirmed this. In adults the clintcal history 
is the most important feature in diagnosis. The 
classiz history 1s limb Jain that recurs with a 
particular activity and is relieved by rest.* In 
chikizen, kowever, the cifficulty in odtaining a 
detziled Hstory greatly kruts the physidan in this 
diagnosis (zase 1). 


The differential diagnoses include osteoid osteoma 
infection, osteosarcoma, and Ewing’s sarcoma.! 3 
Labo-atory estimations—for example, blood count 
and erythrocyte sedimentation rate—may help to 
rule cul osteomyelitis The possibility of a tumour, 
however, 1s of great concern. In certain cases the 
distinction between these two conditions may be 
difficult because the suggestive history of stress 
fracture 1s often lacking 1n children and the clinical 
and dizgnostic findings are usually not helpful 
Furth2rmore, even bone biopsies are not always 
reliable for definitive diagnosis, because a healing 
stress fracture may histologically resemble a bone 
sarcome or a Ewing’s tumour.’ > Misdiagnosis has 
been emphasised by Engh,” who described nine 
children with stress fractures who had initial diag- 
noses of osteoid osteoma, low grade osteitis, and 
osteosarcoma. 

Resolution of symptoms, typical serial x ray 
changes appearing two to three weeks after the 
onset af symptoms,! and an initial positive 
radioruclide bone scan that reverts to normal within 
four -o six weeks,’ ô may help to establish the 
diagnosis. 

We therefore agree with Devas? and Engh,” who 
maintain that if there 1s any possibility that a bone 
lesion may represent a healing stress fracture biopsy 
shoulc te avoided unless there 1s clear evidence that 
the lesion has not changed radiographically for 
severe] weeks. The dilemma of whether to biopsy 
the lesions was ratsed in all our cases. In cases of 
bone ‘esions with no expansion of the pathological 
process to the soft tissues, where a bone tumour 1s 
not highly suspected and all laboratory results are 
within normal limits, a policy of observation for a 
short period should therefore be adopted. In the 
interim complete rest should be ordered and close 
follow up started. Such management will avoid 
unnecassary biopsies. 
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Single dose and pulsatile treatment with human growth hormone 


in growth hormone deficiency 
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F 


SUMMARY The growth and growth hormone 
profiles ın four children receiving three different 
regimens of treatment with human growth hormone 
(hGH) were compared. There was no significant 
difference in the rate of growth between the 
regimens; the rate of growth fell dramatically after 
treatment. Pulsatile administration of hGH was no 
better than conventional treatment 


In the United Kingdom the conventional treatment 
of growth hormone deficiency has been 4 IU 
pituitary human growth hormone (hGH) given 
intramuscularly three tımes a week.! In an attempt 
to reproduce the normal physiological pattern of 
secretion of growth hormone, and thus achieve a 
greater growth response, the same total weekly dose 
has been given in daily subcutaneous injections.” * 
Studies in animals, in which the hormone was given 
intravenously, indicated that frequent doses are 
more effective than occastonal ones * There are no 
data about pulsatile administration of hGH sub- 
cutaneously either in animals or in man; we there- 
fore studied the effect of pulsatile administration on 
the rate of growth m a small group of children 
deficient m growth hormone. 


Patients and methods 


Four prepubertal children defictent in growth hor- 
mone (one boy and three girls with a mean age of 


Table Clinical and auxological data 


Case I 
Age at start of study (years) 6i 
Diagnosis GHD. TSHD 
Years of treatment with bGH 35 
Rate of growth* 
Before treatment 64 (-1 8) 
Durnng treatment 
4 IU hGH intramuscularly; 56 (-07) 
2 IU hGH subcutaneously 56 (—0 6) 
06x3 hGH subcutaneously 54 (+0 3) 
After treatment 06 (-5 7) 


7-6 years, range 6-1-11-4 years) were studied. 
Three had already received the standard regimen (4 
IU intramuscularly) and one was a new patient. The 
Table summarises their clinical details. The study 
was approved by the Middlesex Hospital ethics 
committee, and informed consent was obtained 
from the patients’ parents. Recruitment to the study 
stopped in May 1985, when hGH was withdrawn 
from the market. 

A single blind study was performed. Each child 
received, in random order, one bolus of 2 IU hGH 
or three boluses of 0-6 TU hGH each night for six 
nights through a 27 gauge infusion needle inserted 
subcutaneously into the antenor abdominal wall, a 
mim infusion pump (engineering department of the 
National Institute for Medical Research, Mill Hull) 
was used. An interval of 3-3 hours separated each 
dose in the multiple pulse regimen The hGH was 
prepared weekly and kept ina refrigerator After six 
months each child changed to the other regimen. 

Growth hormone profiles were constructed for 
each child during the three regimens, blood samples 
being taken at 20 minute intervals, for 12-24 hours, 
through an indwelling heparinised venous cannula 
Serum growth hormone concentrations were 
measured by immunoradiometric assay. 

Auxological data were collected at three monthly 
intervals by standard techniques.° The rate of growth 
is reported as raw data (centimetres per year) 
and the standard deviation score, defined as (X~X)/ 
S, where X is the rate of growth, X the mean rate of 
growth, and S the standard deviation for age and 
SEX, 


Case 2 Case 3 Case 4 
66 64 114 
GHD GHD GHD 
496 35 None 
59 (~1 8) 40 (--2 9) 41 (-20) 
2 (+0 9) 39 (~2 3) Not applicable 
1 (+05) 60 (+03) 99 (+3 8) 
2 (~29) 62 (+0 2) 90 (430) 
8 (—2 0) 14 (-5 1) 33 (~—2 5) 





GHD=Growth bormone deficiency TSHD=Thyrotrophin stimulating hormone deftciency 


“Expressed as cmvyear with standard deviation score m parentheses 
tSteady state growth rate 
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Results 


The Table summarises the results. Wher given the 
conventional regimen the new >datient shcwed ‘catch 
up’ growtL, which was maintained dering both 
subcutaneous regimens. Ihe rate of growth in the 
three children who had previously >een treated was 
maintained or improved, althcugh during-the 0-6 IU 
regimen in case 2 the rate of growth fell because of 
non-compliance. 

The rate of growth anc standard devietion score" 
of each child fell dramatically after treatmtnt 
stopped, the score falling from the mean pretreat- 
ment value of —2-1 (comfideace interval —1-8 to 
—2-9) to —3-8 (—2-5 to 5-7) after treatment. 

The growth hormone =<rofikes from moe patient 
are shown in the Figure and comparec with the 
profile of a 6 year old boy 2rowing at a race yielding 
a standard deviation scor= of —0-6. Actaal time is 
not shown as the injection tum2s were nct synchro- 
nous, spanning 2000-2100. The peak concentrations 
of growth hormone and areas under the curves were 
greatest during the highest dcse regimen, but the 
mean time to the peak concentration was similar 
after 4 IU hGH given ın -amuscularlv, — IU hGH 
given subcutaneously, and the first pulse: of 0-6 TU 


Serum growth hormone (mU/I) 





1 HW 12 


67 8 9 
Tice (hows) 


O12 34 3 


Figure Serum growth hormcae projiles in a ncrmal 
prepubertal boy WW, a d ufter | 4/U hicnan 
grawih hormone admınısterea ‘ntramuscularly @——_®, 

; after 2 IU human growth he-more admunustemd 
subcutaneously O———+-O; arc after y 61 IU numan 
growth hormone admunusterec subcutaneously 4.--—A in 
children deficient in growth hc-mone 


given subcutaneously (3-6, 3-9, and 2-8 hours, 
respecavely); similar times were seen after the 
subsecuent pulses. Peaks of growth hormone con- 
centra-ion were seen during the three dose regimen 
in all cases. The peak concentration and area under 
the cu-ve were less than in the two other regimens, 
but tke profile resembles the normal secretory 
patterm of growth hormone more closely than the 
profiles seen during the other regimens. 


Discussion 


In the United Kingdom a Medical Research Council 
workirg party concluded that an acceptable cost- 
benefit ratio in the treatment of children deficient in 
growtk hormone was achieved when a total weekly 
dose cf 12 IU hGH was given intramuscularly in 
three equal doses ! Albertsson-Wikland et al and 
Kastrup et al reported improved growth when hGH 
was given daily but in the same weekly dose to 
children previously established on the conventional 
regimen ? ? More frequent injections in animals 
have produced a greater growth response.” In this 
small study we compared the effects on growth and 
serum 2rowth hormone concentrations during treat- 
ment vith 4 IU hGH intramuscularly three nights a 
week, 2 TU hGH subcutaneously six nights a week, 
and 0-6 IU hGH subcutaneously six nights a week 

We shawed similar growth responses in all treat- 
ment g-oups despite greater serum concentrations of 
growth hormone during the two high dose regimens 
compa-ed with the multiple pulse regimen A longer 
study with larger numbers of patients to confirm or 
refute our results was not possible because hGH was 
withdrawn from the market. 

We were unable to show any resemblance be- 
tween -he growth hormone profile after 2 IU hGH 
and th2 normal secretory profile, as reported by 
Chnistiansen et al,* The multiple pulse regimen came 
closer so replicating the normal profile ın childhood. 
To mimic normality higher doses of growth hor- 
mone are required, and ıt would probably have to be 
given intravenously as in the animal expenments ” 
= The growth rates fell noticeably after treatment. 
A simi_ar phenomenon was observed in a matched 
group “age, sex, and pubertal development) of 15 
children deficient in growth hormone whose pre- 
treatment rate of growth standard deviation score of 
—2-1 (SD 1-0) fell to —3-2 (SD 1-5) during the 
period after growth hormone was withdrawn from 
the merket (p<0-01) (C G D Brook et al. Paper 
presenced at meeting of European Society of 
Paediacric Endocrinology, Zurich, 1986) Tanner ef 
al described ‘regulatory’ deceleration after with- 
drawal of treatment with hGH, with the effect 
waning by six months.’ We confirmed these findings 
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but found that the phenomenon was still present 
nine to 12 months after the end of treatment 

The optimal treatment regimen has yet to be 
established, but this may now be possible as 
synthetic growth hormone becomes more widely 
available 


We thank the locally organised clinical research committee of the 
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Diagnosis of rotavirus gastroenteritis by smell 


J POULTON AND M J TARLOW 


East Birmingham Hospital, Birmingham 


SUMMARY Clinical features cannot differentiate 
rotavirus gastroenteritis from other types of di- 
arrhoea. Sixty eight stool specimens were examined 
by nurses on an infant gastroententis ward. Of 
these, 69% were correctly classified by smell alone. 
The results are significant (p=0-009) and support 
the suggestion that rotavirus stools have a character- 
istic smell 


The appearance and smell of stools have always 
interested physicians,’ and the smell of the stool has 
provided an important clue in establishing the 
original link between enteropathogenic Escherichia 
coli and neonatal gastroentenitis.” The present study 
was undertaken because it was noticed that the 
nurses on a paediatric infectious disease ward 
usually diagnosed rotavirus gastroenteritis correctly 
before the results of culture were available They 
considered the appearance and smell of the stools to 
be of diagnostic value. Our aim was to test the 
hypotheses that rotavirus gastroententis could be 
diagnosed by either the smell of the stool alone, ora 
combination of smell and appearance. 


Patients and methods 


Overnight stools were collected from 23 babies with 


diarrhoea, aged 0-18 months (mean 4-8 months), 
and coded by night staff. Table 1 shows the causes of 
the diarrhoea. The stools were randomised and 
examined by day staff at 9.00 am the next morning. 

Each stool was examined in two ways The first 
way by smell alone, the specimen pot being wrapped 
in a paper towel, and the nurse keeping her eyes 
closed. She was asked to classify it as rotavirus or 
not rotavirus; ‘don’t know’ was not allowed. For the 
second examination the paper towel was removed 
and she was asked to inspect the stool and given the 
opportunity to change her opinion. Seven nurses 
made 68 examinations of 33 stool specimens over 
three months. 

The ages of the children, the feeds given, and the 
ages of the stools were comparable. 


Table 1 Diagnoses in 23 babies studied 


Diagnosis No of babies 


m 


Positive for rotavirus l 
Rotavirus only 
Rotavirus and adcnovirus 
Rotavirus and enteropatbogeme E colt 


Not positrve for rotavirus 
Adenovirus 
Campylobacter 
Respiratory infections 
Cystic fibrosts 
No organism isolated 


— 
ie fa 


Pa ED Sn oe 
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Table 2 Correlation of dicgtos.s by smell cf stool and 
by cwtwre 
Diegnoas from culure aorse’s dagnasis hy Total 

ell $ stool 

ae poste No ne_ ative 

p- ro'avicus for romvrrus 

m) (%) 
Pesitive for rctavirns D (38) 16 (62 26 
Negative for mtavicus 5 (12) 37 (88 42 
Total B (22) 53 (78 68 
Resul-s 


Table 2 shows the results of examinaticn cf stools by 
smell alone. Sixty nine ter cent of stools were 
classified corectly. The sensitivity was 38% (X 
using Fisher’s exact test; p=0-01) Wher the varı- 
ation between nurses was taken into account the 
significance was unchanzed (Cochrane’s test; 
p=0-(08). The informaticr about stool aopearance 
did not matenally affect the results. 


Discussion. 


Expenence2d nurses classin2zd most of the stools by 
smell alome; ut seems likely, therefore, that stools 
infected by rotavirus kav2 a distinctive smell. As 
stools infected with ente-opachogemic E col: also 
have a characteristic smel, it may be that other 
organsms causing diarrho2za may also be identified 
by smell. 

Nore o? the clinical teatures of rotavirus di- 
arrhoea dastinguishes it clearly from diarrhoea 
causec by other organi.ms, though scudies of 
inpatients have suggested that fever, frequent 
vomittg, sotonic dehydracion, and lack of white 
cells 19 the stools are mcre commonly <ssociated 
with carrtcea caused by -otavirus.? * The smell of 
the stool could, therefo-e, be a usefal aid in 
diagncsis. 

Onl 38% of the stocls containing rotairus were 
correc ly icentified, so the senstvity of snell alone 
as a d agnostic test 1s low. These results might be 
improved -f tae nurses were told the -esults of 
culture at -he time they mede their diagrosis, and 
allowirg them to change their minds ın cases of 
uncertainty. 


It 1s not clear what causes the distinctive smell; 
rotavirus damages the mucosa of the small intestine 
directly, not by producing a toxin. Its effect on stool 
compcsition, therefore, 1s probably indirect disrup- 
tion of normal gut function, or a change in the 
norma. gut flora 

Damage to the brush border reduces disaccharide 
concertration both in man and animals, and en- 
dopep idases are probably also affected in this way.” 
Disaccharides and peptides may, therefore, be 
present in the stools ın increased concentrations. 
Derivatives, such as lactic acid, are volatile and 
pungent, and could affect the smell of the stools. 

Any change in the composition ot colonic tluid 
will urbalance the normal flora which carry out 
many metabolic processes. Such change could affect 
the re-ative concentrations of pungent products, 
including short chain fatty acids and indoles, thereby 
altering the smell. 

Disturbances in the fatty acid and bile acid 
concen-rations 1n stools have been shown ın patients 
with chronic diarrhoea by chromatography, and this 
might also be a useful technique for diagnosing 
acute gastroenteritis ın children.® 

We conclude that the smell of the stools of infants 
with acute gastroenteritis may help to diagnose 
rotavirus and possibly, other infections. 
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Hypogammaglobulinaemia and negative anti-HIV antibodies 
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SUMMARY Repeated bacterial infections are 
frequent in children with AIDS owing to the B cell 
abnormalities produced by HIV infection. We 
report on two infants who presented with hypo- 
gammaglobulinaemia and with no HIV antibodies, 
but with epidemiological, immunological, and 
clinical features of AIDS. 


. Acquired immune deficiency syndrome (AIDS) in 
childhood, particularly in infants, 1s different from 
the adult disease. Epidemiological studies indicate 
that 18% of affected children have been transfused 
with contaminated blood products, 73% of them 
have parents who are at risk, and in the rest the 
source of the virus is unknown. The most common 
clinical features are chronic pneumonitis, enlarged 
liver or spleen with or without lymphadenopathy, 
failure to thrive, and recurrent infections 

It is difficult to distinguish infantile AIDS trom 
some of the congenital immunodeficiency diseases. 
Shannon and Ammann have suggested that the 
presence of hypergammaglobulinaemia and human 
immunodeficiency virus (HTV) antibodies, together 
with deficiencies in the cellular immune response, 


strongly support the diagnosis of AIDS,’ but hypo- 
gammaglobulinaemia with a negative antibody 
response could, in some cases, be one of the first 
manifestations of the immunological abnormalities 
produced by the viral infection. 


Case reports 


The first patient was born in 1983 by caesarean 
section because of maternal isoimmunisation; 
gestation was 32 weeks and he weighed 1800 g. He 
had an exchange transfusion on day 1 and another 
transfusion when he was 1 month old. When he was 
5 months old he was admitted to hospital because of 
failure to thnive, respiratory distress, persistent oral 
candidiasis, and diarrhoea. Results of laboratory 
tests showed disseminated cytomegalovirus infect- 
ion and hypogammaglobulinaemia. When he was 6 
months old the diagnoses of severe combined 
immunodeficiency and sex linked hypogamma- 
globulinaemia were refuted by a normal lympho- 
cytic response to phytohaemagglutinin and the 
presence of B and T cells in his blood (Table); he 
was treated with intravenous gammaglobulin. There 
was no family history of immune deficiency. He con- 
tinued to have recurrent bacterial infections and 
candidiasis and excreted cytomegalovirus. He died 


Table Immunological data on the two patients and their blood donors 


Case No i Blood Case No 2 Mother 
donor {age 4 months) (donor) 
(at 6 months) {at 16 months) 
Lymphocytes/platelets Normalnormal Normal/40 000 Normal/normal Normal/normal Normal/normal 
Immunoglobulins 
IgG (g/l) 1 32 690 19 70 095 21 50 
IgM (pl) 0 92 118 1 38 028 175 
IgA (g1) 0 16 0 30 2 96 0 12 3 48 
B cells (%) 12 0 16 17 14 
F cells® (%) . 
T3 42 36 65 21 49 
T4 36 28 l4 H 21 
T8 28 46 59 25 43 
TATE index 12 06 02 04 05 
Phytohaemagglutmin response index! 27 2 43 18 21 
Pokeweed mitogen response indext 6 4 Not done 3 Not donc 
Circulating immune complexes (%) Negative 50 i8 21 Not done 
Anu-HIY antibody (ELISA) Negative Negative Positive Negative Positrve 
Western biot Not donc Not done Positive Negative Positive 
Anti-cytomegalovirus 
antibody ttre 1/128 1/64 1/512 Negative Negative 





“Indirect mmunofluorescence with monoclonal antibody (Ortho), mean (SD) normal values —T,=60 (8%) T y=42 (6%). Ty=21 (5%), inormal values PHA 
mdex >20. PWM mdex >10 {normal values <15% 
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at the age of 16 months, at which time 2e weighed 
5-5 kg ard was cachectic. Th2 doncr or the blood 
used for -ke transfusion was a homosexcal positive 
for HIV antibodies with obvious -mmunological 
abnormalities (Table). 

The second patient was born at 36 weeks’ 
gestation with intrauterire growth failure weighing 
19() g. Fe had a blood -ranstusion at the age of 1 
month fo> anaemia, his mothe: being the donor. At 
the aze of 4 months he wes admitted to hespital with 
diarrnoea, persistent oral candidiasis, “ever, res- 
piratory distress, quadmszlegia, and typertonia. 
Resu ts cf laboratory tests stowed hypogamma- 
glozclinaemia and abrormel lymphccyte sub- 
popu ations (Table). Cerdida was isof&ted from 
blooc anid cerebrospinal fluid. Computed tomo- 
grapFy skcwed severe co-tice! atrophy and calci- 
fication of tne basal ganglia (=igurei. Tre electro- 
encephalcgram was norral. but the Crain stem 
auc:tory evoked potentic] was abncrmel He was 
given gar maglobulin intravenously, but at the time 
of writing he had repeatec bacterial :nfections. He 
weigted 52 kg at the age of 11 manths and was 
seversly retarded. His father was a drug addict and 
both Dareacs were positive for HIV antibodies. The 
Tab'e shcws the mothers immunological data. 


Discussior 


The tact zhet the lymphocytes frem both patients 





Figure Computed tomogran, iasc a0 2 show.ng cortical 
atrop’2 anc small calcification. 


- initially responded to mitogens and produced IgM 


and that T and B cells were found, together with the 
progressive deterioration of the immune responses, 
indicaces that neither had severe combined immune 
deficiency or agammaglobulinaemia. Both were at 
high rsk of AIDS having had contaminated blood 
transfusions early in life, and the mother of the 
second patient was seropositive 7 

One of the differences between infantile and adult 
AIDS 1s the high incidence of bactertal infections in 
the fermer Abnormalities of T lymphocytes are 
usuall~ found in the blood of patients with AIDS, 
but recently abnormalities of B cell function have 
been described both in adults and children.’ 
Hyperzammaglobulinaemia is more common than 
hypogammaglobulinaemia.* 

A G year old boy with clinical and laboratory 
findings consistent with a diagnosis of AIDS has 
been cescribed, with an atypical antibody response 
to HI¥.* He had raised concentrations of immuno- 
globul nin his serum and had survived disseminated 
cryptococcosis, suggesting that infection was by a 
different retrovirus. In contrast, the blood donor of 
our first patient and the mother of the second had 
positive antibodies diagnostic of HIV infection by 
Weste-n blot analysis 

An immature immune system associated with 
prema-uzity could have a bearing on the severity of 
the B cell abnormalities in our two patients; 
prophrlaxis and treatment with gammaglobulin 
should Ee considered for such patients 

Neu-ological abnormalities have been reported ın 
patients with AIDS © Cortical atrophy and calc- 
fication on computed tomography are common 
findings, but in future culture and identification of 
the vius will have to be done to confirm the 
diagnosis. 
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Current topic 


The disability of short stature 


CM LAW 


Department of Maternal and Child Health, School of Hygiene and Public Health, Johns Hopkins University, 


Balttmore, Maryland, United States of America 


Few paediatricians would deny that children with 
extreme short stature face a disability that may 
affect their physical, psychological, and social well 
being. Though considerable research has been 
performed on the nature of this disability, it has 
been focused on patients who are very short, 
secondary to conditions such as growth hormone 
deficiency or achondroplasia, and are attending 
specialised clinics. Increasingly, however, children 
are being referred who represent the extremes of 
normal variation in growth and physical develop- 
ment. They do not have a pathological condition 
and yet their parents are seeking medical advice, 
usually at their own instigation or at the suggestion 
of their family doctor, friends, or relatives. Though 
some individuals, such as Napoleon, are said to have 
been spurred on to greatness (or infamy!) by their 
small size, it is widely assumed that short stature, 
even within the normal range for the population, 
represents a disability and with the recent avail- 
ability of treatment with biosynthetic growth 
hormone this assumption requires further study. 

This review will examine the evidence available 
on the disability of short stature, which to date ts 
based almost entirely on ‘pathological’ short stature 
It will then summanise the relevance of these studies 
to ‘short normal’ children. 


Studies in children with extreme short stature 


A variety of diagnoses are represented, of which 
growth hormone deficiency is the commonest In all 
the studies, however, short stature was the main 
medical problem. 


Psychological/social features. Being unusually short 
would seem to have an adverse effect on psycholo- 
gical and social well being. High incidences of 
behavioural disorders have been found! ?? and 
particular characteristics identified. Of these, social 
isolation and lack of appropriate aggressive drive 
_ are perhaps the most prominent.* +7 Usually, the 
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level of interaction with children is determined by 
assessment of their age based on their physical 
appearance; in short children, age tends to be 
underestimated, and this can lead to the child being 
‘infantilised’ by parents, peers, and teachers.! * In 
response the child may adopt babyish behaviour or 
become a ‘mascot’ figure.? 8 Depression,! ° low self 
esteem,’ Ž 7 poor social coping, and an increased 
incidence of somatic complaints? are also described. 

Though adolescents may fare worse than younger 
children, the published works are inconsistent about 
the effect of sex on the problems of short stature. 
This may partly reflect the small numbers and the 
variety of diagnoses within and between studies as 
growth hormone deficiency 1s commoner in boys 
and Turner’s syndrome occurs only in girls Some 
studies have shown a higher incidence of personality 
or behavioural disturbances in adolescent girls,° 
while a psychoanalytic approach suggested that 
problems might be worse in adolescent boys,® '° the 
latter being supported by clinical referral patterns. 
Abbott et al found no differences in emotional 
functioning between the sexes.' 


Intellectual function. In some conditions in which 
short stature is a part, such as fetal alcohol 
syndrome, low intelligence quotient (IQ) and re- 
tarded development are described features. In most 
cases of short stature, however, distribution of IQ 1s 
within the normal range, and mean scores for study 
groups approximate to that of the general 
population.! > 6 li Some authors have found lower 
scores on testing particular areas—for example, 
visual motor integration! and spatial orientation,° 
but others have noted no differences in 
subscores.° |! The heterogeneity of the diagnostic 
groups might have accounted for the high incidence 
of low IQs in a few small samples and Turner’s 
syndrome is associated with poorer non-verbal 
performance and difficulty in spatial orientation, 
which is likely to affect samples containing this 
diagnosis. 
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Scho)! achievement. Earl, studies showed scholastic 
underacherement with <hscrepancy between IQ 
and academic functiozing.? Steinhausen and 
Stahmke® roted, however, that IQ and grade 
actievem=2nt were simila- in their case end control 
grcups kut that children with short stature of 
unknown aetiology were more Lkely to b= at a lower 
grade than =xpected for -heir age. In another small 
sample Abbott et al foumd tha: five of _1 children 
with grovt hormone de=ciency had been retained 
at leest ore grade but that in four the reason given 
was absenteeism caused by admission <o hospital 
and poor academic achievement was usually associ- 
ated with low IQ.’ 

A shor longitudinal stady of school achievement 
has Eeen performed recently. In 1982 tke achieve- 
ment of 56 children attending a growtl clinic for 
short statare of varying aetiology was assessed. All 
children ad at least average IQ, but 32% had 
repected a grade and their parents usaally cited 
immaturity and small sizz as the reasors, with no 
reporis of szholastic underachievement. Two years 
later £19841 the children »ho had repeated a grade 
(adol2scent girls and your g bcys were mcst likely to 
have Deer retained) were retested; they sill showed 
lower acad=mic achievement and were functioning 
at a less than appropriate level for their current 
grade, desp te their retertion. Specific Cuestioning 
of pa-ents zow revealed <aat they could accurately 
assess their child’s academic abilities ye had pre- 
vious y (1382 survey) blamed the problems of short 
stature for zrade retentizn.” '* 

Sckool Tunctioning 1s a so affected by nteraction 
with teaciers and peers. Short children may be 
subject ta sdecial treatment zt school, Cften being 
overprote>ted and treated as if younger than their 
actua age and this in tim can lead to 
underachi22ment.’? In tae studies of Holmes et al 
described above teachers and parents thought that 
short children had appreciable adjustment prob- 
lems, and m the group tzat had repeated a grade 
teachers (out not parents, thought there vere more 
personality and behavioural disorders.’ 7 

Onze again, the hete->geneous nature of the 
small grocps studied may confuse the issLe as many 
patiects kad either growth hormone deficiency 
(whict may be associated with centrel nervous 
systen disorders) or short stature of unknown 
aetiology [many syndrcmes involving. retarded 
developmen: are also asscciated with sho-t stature) 
Normal intelligence but scholastic uncerachieve- 
ment, however, 1s a recurring theme 


Adult attitudes. The way in which parens perceive 
and subsequently handle the problems of =heir short 
children 1s critical to the child's cwn adjustment. 


Demali of the child’s problems has been noted, with 
overestimation of his present and future height;! 4 § 
this may lead to severe disappointment with re- 
sponse to treatment with growth hormone.” 
Paren-s often thought that their child wished to be 
‘babie’, but children’s adjustment and maturity 
were better if they had been treated by their parents 
at an age appropriate level.” * Commonly perceived 
problems were teasing by peers! ? and a younger 
sibling overtaking the child in height.! 8 Perhaps as a 
consequznce, parents sometimes exhibited over- 
protective or compensatorily lenient behaviour, 
while possibly reinforcing the infantilism by their 
own ections.* > 

Interaction with other adults is also important and 
the perceptions of teachers have been mentioned 
previously. The tendency to treat children at a size 
appropriate rather than age appropriate level is 
emphesised by the study of Rotnem et al, in which ıt 
was noted that specialist medical and nursing staff 
involuatarly treated the children with growth hor- 
mone Jeficiency as if they were younger than their 
actual aze, despite theoretical awareness of their 
problems.* 


Studies in adults 


Like studies ın children, observations on adults have 
been mede almost exclusively on clinic attenders 
with extreme short stature, usually secondary to 
bony dysplasias (especially achondroplasia) and 
growtl hormone deficiency. 

Various problem areas have been identified 
among <edults with achondroplasia. Marnage was 
less common than in the general population and if 
achiev2d was sometimes associated with other prob- 
lems suc as minor psychiatric disorders, suggesting 
that 1t was not always a supportive relationship. 
Although employment was generally found, many 
thought that they had had to overcome considerable 
prejud.ce to obtain and maintain their yobs. Those 
with achondroplasia felt stigmatised but employed 
vanou socially compliant coping mechanisms, such 
as humour, to deal with this, and few personality 
differences were found between them and standard 
populations. Where they existed they were usually 
‘acceptable’ traits, such as increased extraversion 
and ccnformity, and scores for anxiety, neuroses, 
and hostility were normal.' 

Adus with growth hormone deficiency showed 
similar characteristics to those with achondroplasia 
in the sample of Brust et al, "° but Clopper et al found 
an inc-eased incidence of abnormalities.” Adults 
with grcwth hormone deficiency had inertia of 
libido, and deficient socialising and pair bonding 
behavisaur, with depression and other behavioural 


disturbances being much more prominent than in 
those with achondroplasia. Canadian adults with 
growth hormone deficiency who had received 
growth hormone as children had normal educational 
attainment but lower rates of marriage and employ- 
ment than the general population and were socially 
isolated. These disadvantages were not clearly 
related to the response to treatment ® 


Psychological effects in children at the extremes of 
normal variation 


So far the evidence presented had considered 
patients who are so short that their stature could be 
considered pathological A much larger group con- 
sists of those individuals whose growth patterns 
represent the extremes of a wide normal variation. 
Little research has been conducted ın this popula- 
tion, with the notable exception of the studies of 
Mussen, Jones, and Bayley.” Though their data 
was collected in the 1930s and ’50s, they are 
interesting because of the long follow up period into 
adult hfe. They took a sample of adolescents 
attending a normal school and selected the 20% who 
were earliest developing in puberty and the 20% 
who were latest, following them longitudinally from 
12 to 17 years. The two groups were also recon- 
tacted when they were in their early 30s ‘*7! 

The selected difference between these two groups 
was the tempo of puberty, but as this has a direct 
effect on height the late maturing group had heights 
in the lower part of the normal range (10th—25th 
centiles) and the early maturing group in the upper 
part (60th-90th centiles). The results showed con- 
siderable differences between the two groups. Late 
maturers had high scores on measures of negative 
self conceptions, inadequacy, dependence, rejec- 
tion, and disturbed relationships with parents Early 
maturers scored high on self confidence, independ- 
ence, and dominance. Trained observers also rated 
the groups differently; they judged early developers 
to be more physically attractive, relaxed, matter of 
fact, and less affected and late maturers to be more 
expressive and eager (often ın a childish way), tense, 
and with attention seeking mannerisms (though this 
may have been as much a difference ın the obser- 
vers’ attitudes as in the boys’ behaviour) 

Many subjects were contacted again when they 
were in their early 30s, by which time the differences 
in their physical appearance were extremely small 
(height difference ‘2 inch) The two groups were 
found to be very similar ın their social characteris- 
tics—for example, marriage, children, income, 
education—but the psychological differences noted 
during adolescence had essentially persisted into 
adult lfe Those who had been early maturers 
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scored high on socialisation dominance, self control, 
and responsibility, while the late maturers were less 
dominant, wished for more support, and tended to 
be rebellious but non-assertive. 


Implications for growth hormone treatment 


The handicap associated with extreme short stature 
led to vigorous attempts to find a suitable treatment. 
The isolation and preparation of human growth 
hormone provided hope for children with growth 
hormone deficiency but was not thought to be useful 
in other conditions or im normal short children. 
Extraction from pituitary glands severely limited 
supplies and few clinical trials could be carried out. 
In the past few years, however, small series have 
suggested that growth hormone might be used to 
increase growth in normal short children and that up 
to 50% of children with genetic short stature or 
constitutional growth delay might respond to treat- 
ment. 

There remain several unknown factors. Firstly, 
availability of human growth hormone has limited 
trials to low dose regimens and there is virtually no 
data on the effects or side effects of higher doses. 
Secondly, practical considerations have limited 
duration of treatment (usually 6-12 months) and so 
we do not know how long treatment should con- 
tinue. Thirdly, no prospective method of distin- 
guishing responders from non-responders has been 
found. Lastly, the crucial issue, the effect of 
treatment on final adult height cannot be addressed 
for many years. The question of who should have 
growth hormone has been reviewed recently” and 
discussed by an ad hoc committee of paediatric 
endocrinologists representing the American 
Academy of Pediatrics. The committee maintained 
that the only established indication for treatment 
with growth hormone was growth hormone de- 
ficiency and that its use in all other cases must be 
considered experimental. Furthermore, they con- 
sidered that the handicap associated with short 
stature might be due to underlying emotional 
disturbances and so might not be relieved by 
treatment with growth hormone and concluded ‘if it 
ain't broke, don’t fix it’. The prevailing negative 
attitude to short stature in Western societies and the 
ethics and philosophy of treatment with growth 
hormone ın short normal children was also exten- 
sively discussed in a Hastings Center report three 
years ago.” 

The recent development of commercially viable 
biosynthetic growth hormone products means that 
the supply of growth hormone ıs theoretically 
unlimited, although the cost of the preparation is 
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high. This paves the way for increased -linical use 
but also potential abuie. toth of which were 
antic:pated and discussed zt z :nternaticnal confer- 
ence held in 1983.” It was expected tha. paediatri- 
Clans would come under  arental pressire to pre- 
scribe growth hormone erd 322 consensus opinion 
was chat ‘much of that pressure will come from 
parents whose children are cot fulfillirg parental 
expectations in competitive sports, socal interac- 
tions and academic achievernznt.’ 

While to be very short is clearly disabl ng psycho- 
sozia ly as well as physica Dy, we know much less of 
the efect of having a growth vettem at the extreme 
of tre no-mal range An imcreasing number of 
patieats secking specialist medical advie for short 
Statu-e, adwever, belong to this later group; 
presimatly they feel disatled and many are anxious 
to have treatment that wI make them teller. Aside 
from the agnostic difticulties” and herapeutic 
uncectainzizs, the nature of this disability poses 
additiona. questions. Are these children experienc- 
ing an abnormal psycho.ogical reachom to a phy- 
siological growth pattern? If sa, they ar probably 
not representative of the short population at large 
and nigh: be helped by counseling in addition to or 
instead of treatment with growth hormore, particu- 
larly as it: will be imposstale to guarante2 a favour- 
able outcome from treatment with zrowtE hormone. 
PsycLological disturbances may be created as well as 
alleviated Dy treatment. Overexpectzticn of treat- 
ment by tcth parents and their children vith growth 
hormone deficiency has led to great disappointment 
and feelings of failure, despit2 a medicelly accept- 
abls increese in growth rate ” !? '4 Some children 
have fourd adjustment tc “he unusual exJerience of 
grow ng difficult, with eggression and depression 
becoming prominent, while pre-existing taits of low 
self esteem and depresstun were not rdieved and 
were sometimes aggravated be treatmer:.? ’ In the 
Canadian. series 21% of pétier>ts needed psychiatric 
or psychclogical counselling curing trea ment with 
grow-h ho-mone.'® 

Ar alternative answer nav te that these normal 
short children seeking medical advice represent a 
vast mumber ın the community, whose sFort stature 
is cisablirg but who, for varius reason:, have not 
sought or aad access to medral care. Included in 
this rumber may be child-en who are skort secon- 
dary to another medica problem, suca as cystic 
fibrozis or renal disease “Ve do not know how much 
of am adcizional burden tus places on hem or of 
what ben2it treatment vith growth hommone may 
be. In this alternative scenario the large aumbers of 
child“en who may be Telped by treatment with 
grcw-h kormone emphesise still furthzr that its 
careful aliccation and evaluation is essertial for the 


beneat of the individual child and the whole 
comraiumnity. 


We acknowledge the help of Professor J Turner and Dr L Wulff in 
the pæeparation of this article 
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Persoral practice 


Pitfalls in developmental diagnosis 


R S ILL NGWORTH 
Harley Road, Sheffield 


SUMMARY Į have never seen a paper or chapter of a book devoted to pitfalls and mistakes in 
developmental diagnosis. This paperis designed to try to fill the gap. It concerns the avoidance of 
mistakes in developmental diagnosis and is based entire-y on mistakes that I have made myself 
and now learnt to try to avoid and or mistakes that I have seen, most of them repeatedly. I have 
made na mention of mastakes that could theoretically te made but that I have not personally 
seen. 

I belizve that mos: assessment errors are due to overconfidence and to the view that 
develoomental diagnos:s is 2asy. Many other mistake: are due to reliance on purely objective 
tests wita consequent Gmission of a detailed history and physical examination, so that factors that 
profoundly affect development but gre not directly related to the child’s mental endowment are 
not weighed up before an opinion is reached. 


It is a mistake to think that developmente: diagnosis 
is easy and requires little training. It often 1s easy, 
but it may be extremely d-Ficult. Errors cause much 
parental enxiety and maz be tragic for the child. 

Failure to recognise a normal vanaticn in some 
aspect af development may lead to unnecessary 
investigetson or treatment. worry for the parents, 
and disadvantage for the mild. The common cause 
of erroneous dogmatic s-etements abou: develop- 
ment is cverconfidence. 

I know of no article or aitfalls in developmental 
diagnosis apart from a bmef discussion im the third 
edition of Gesell and Amatruda’s ‘Developmental 
diagnosis’ ! 


General principles 


I believe that certain gereral principles must be 
observed i pitfalls in developmental diagrosis are to 
be avoided. They are as follows. 

(1) An essential requirement is a thorough know- 
ledge of the normal (better termed the avzrage) and 
the normel vanations that Jo nct amount to disease 
and an efort to try tc understand the fictors that 
cause these variations. A trorough knowledge of the 
normal is a necessary prssiminary to the study of 
disease. 

(2) Caildren differ widely in all <cspects of 
developm=2nt—so widely, hat it is impcssible, de- 
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spite tae claims of some workers,” to define the 
range of normal. It would be convenient if the range 


of normality could be delineated, but it is imposs- 


ible. A line can never be drawn between normal and 
abnorrial. All that can be said is that the further 
away fom the average a child is in any field the less 
likely ke is to be ‘normal’. Failure to recognise this 
leads many to declare that a child ‘should’ reach 
milestcn2s, such as sitting unsupported, walking 
without help, talking, or controlling the bladder, by 
a specfizd age, as if all normal children are the 
same, with no normal variations. Such views, 
relayed to parents after developmental assessment, 
may cause great anxiety. I have heard of parents 
being told that their 6 month old baby has ‘failed’ his 
test ard of 8 month old babies being referred to 
psychiatrists because of suspected lateness in passing 
certain milestones. 

(3) A child’s level of development is the end 
result of a wide variety of factors—prenatal, peri- 
natal, and postnatal. Many of these are not directly 
relatec to the child’s mental endowment yet have a 
profound effect on his development. Failure to take 
these factors into consideration helps to explain the 
poor correlation so often reported between psycho- 
logical tests in infancy and later intelligence quotient 
(IQ) scores, the assessment having been made solely 
on the basis of objective tests. 

(4) Tke mentally subnormal child, unless the 


subnormality 1s of later postnatal origin, 1s retarded 
in all aspects of development, except sometimes in 
gross motor skills, and rarely in sphincter control. 
Hence we can never diagnose mental subnormality 
on backwardness in just one or two fields of 
development. 

(5) Some fields of development are far more 
important than others for developmental assess- 
ment. The least important in infancy 1s the most 
easily scored—namely, gross motor development 
(sitting and walking). Some mentally subnormal 
infants show average motor development, while 
advanced motor development certainly does not 
signify a high level of intelligence.’ The most 
important features for the assessment are features 
that cannot readily be scored because norms have 
not been established, features that Gesell termed 
‘insurance factors’—the child’s alertness, respon- 
siveness, interest ın surroundings, persistence, con- 
centration, and the glint in the eyes. Other features 
are his memory, understanding, and the quality of 
his vocalisations (which 1s difficult to assess without 
special equipment). 

Manipulative development is far more important 
than gross motor development. Important develop- 
mental features, rarely seen ın case notes, include 
ambidextrous (average 20 weeks) or unidextrous 
(average 28 weeks) approach to an object, the 
rapidity with which he accidentally drops a cube, the 
question of whether he drops one cube when offered 
another, tremor or ataxia or other abnormal hand 
movement when reaching for an object, the transfer 
of a cube from one hand to another (normally 6 
months), and the quality of the grasp (evolving from 
the crude palmar grasp of the cube at about 5 
months to the mature grasp between the tip of the 
thumb and the tip of the forefinger at 11 to 12 
months). 

The index finger approach to an object is an 
important and easily observed feature from 9 to 10 
months of age. If I see the index finger approach to 
an object I would think that the child’s overall 
mental development could not be less than that of a 
9 to 10 month baby The ‘pincer grasp’, by which 
One means the grasp of a pellet or small object, 
refers only to the grasp between the tip of the thumb 
and tip of the forefinger; it develops at the same 
tme as the index finger approach. so does the 
‘matching’ of cubes—the child apparently compar- 
ing the cube in one hand with that in the other. 
When he holds out a cube to his mother, ıt is noted 
whether he withdraws it (average 44 weeks), refus- 
ing to let it go, or shows the later skills of releasing 
it into her hand (average 48 weeks). It ıs not enough 
to record just whether a child has acquired a certain 
skill: one has to note the maturity and the rapidity 
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with which he does it. For instance, in the crude 
screening test for hearing, it is noted not only 
whether he turns his head to sound, but the rapidity 
of the response, and his later ability to turn to sound 
made below the ear, or later still above the level of 
the ear. 

It is thoroughly misleading to obtain a score for 
different aspects of development, as in the Griffiths 
tests,’ obtain the average, and then regard that as 
the ‘IQ’. Failure to recognise the different develop- 
mental importance of various aspects of develop- 
ment again helps to explain the relatively small 
correlation between psychologists’ tests in infancy 
and subsequent IQ scores. 

(6) A clinical developmental diagnosis should 
always be based on the history, full physical and 
developmental examination, special investigations 
where relevant, and the interpretation of the results. 
The diagnosis must be made on the chud as a whole. 
It is a mistake to make it purely on the basis of 
examination of one little bit of the child by a few 
objective tests in a limited field of development: 
such an approach inevitably omits vitally important 
facts. Neither should ıt be made as a ‘spot’ diagno- 
sis. It is usually easy at a glance from a distance to 
diagnose Down’s syndrome and some other forms of 
mental subnormality, but it is difficult for parents to 
accept a doctor’s ‘spot’ diagnosis, followed by hus 
confident statement on the outlook. 

It is easy to be misled by a child’s ugliness, odd 
facies (often taking after one of his parents), charm, 
facile conversation (ın the case of hydrocephalus), 
difficult behaviour, or isolated advancement or 
retardation in one field. 


The history 


To avoid mistakes by the omission of relevant, 
highly important factors that affect development, a 
detailed history is essential. It will include all 
prenatal, perinatal, and postnatal factors. These will 
cover the main ‘risk’ factors in pregnancy, such as 
infections, placental insufficiency, hypertension, 
antepartum haemorrhage, adverse socioeconomic 
factors, malnutrition, genetic and famulial factors, 
and drug taking, including drugs of addiction. It will 
include in particular factors associated with the 
aetiology of mental subnormality and cerebral palsy. 
The importance of these msk factors must not be 
exaggerated—a matter of importance when a child’s 
suitability for adoption 1s being considered. When 
there is doubt about his level of development the 
history of a risk factor, such as mental subnormality 
in a parent, serves only to increase that doubt. But a 
risk factor itself should never lead to a hasty 
diagnosis that a child is mentally subnormal. A 
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mentally sutnormal parent can have a normal or 
mentally superior baby. ° 

Tke fanily pattern of zevelepment is important, 
particularly with regard to backwardness in motor 
skills, spzech, sphincter control, or learning dis- 
orde-s or io backwardness in early weeks followed 
by normal or advanced development. 

If sencus mistakes are :o be avoided appropnate 
allowance for the history of zreterm delivery must 
be made If the baby was of low birth weight the 
dura:ion of gestation must be known to distinguish 
intrauterine srowth reta~dation. The Gniffiths and 
othe: develcpmental tests do not make such an 
allowance. Whereas an average full term baby 
begins to smile in responce ta his mother’s overtures 
at 4 io 6 weeks, the baby borr. three months early 
woull be expected to smile at 4 to 6 weeks plus 3 
mon-hs. I Fave seen Eabies born two or three 
monshs early assessed for adoption 6 weeks after 
birth. 

Few would fail to obram a history of permatal 
‘risk faccors, but th2se factors are often 
misirterpreted.? It ts < widespread practice to 
ascrije mental subnormelity or cerebral palsy to 
‘brain darage’ or ‘birth njury’ due to hypoxia or 
breech or Zorceps deliver , without considering the 
possible >- Likely prena al ceuses of those condi- 
tions. I recently reviewed this subject, pointing out 
that cerea-al palsy commonly occurs after normal 
labour, with no perinato proslems, while severe 
delivery sroblems, incluzing pronounced hypoxia, 
are 1sually not followed by evidence of ‘brain 
damage’.” Failure to r=cogaise prenatal factors 
as the marn cause of so zalled ‘brain damage’ has 
majcr medicolegal cons2querces and results in 
errors o7 counselling <>3out the risk of future 
pregnances 

Tre aBtory must incl:de postnatal factors that 
may pro-cundly affect deve‘ooment and that are 
unre atec to his mental =ndowment For instance, 
defective weight bearins in an otherwise normal 
baby is usually due merely to Fıs not being allowed 
to bear weight on the egs, for fear that he will 
deve of uckets, bow legs. or Enock knee. Yet some 
tests—for 2xamp.e, Rutt Gnffths—ignore this and 
give a low score as a result. Other aspects of 
parental management, i:imudation or lack of it, 
sociceconeme problem:. emotional depnivation, 
and the chance given the child to learn to feed 
himself. dress himself, ar J attend to his toilet needs 
need te >e known. It is important to know if the 
motker is out at work all dav The paediatrician 
must kncw about malnutrition, illness, head injury, 
expcsure to toxic substaz ces, symptoms suggestive 
of ceredral palsy—for ex imp e, the hand or hands 
beinz keot tightly closed at 22 age when the hands 


Should be largely open or asymmetry of limb 
movements as in hemiplegia 

Prezision in history taking 1s necessary if errors 
are to be avoided. It is essential that parent, doctor, 
or nu~se should understand exactly what the other 
mean:. The doctor, on the basis of his experience, 
has tc decide how reliable 1s the history and how 
much of it he ıs able to accept It is a mistake not to 
ask tte mother about her child’s development: the 
reliab lity of her story must be checked against the 
docto~’s own objective findings. It ts not enough to 
ask whether the child smiles, rolls over, grasps 
objects, sits, creeps, walks, talks, or 1s ‘dry’. It is not 
enough merely to know whether a child does a thing, 
but wae" he began to do it, and how often, and with 
what degree of matumity. 

Derelopmental histories that I experience are 
commonly of very limited value because they are 
impre=ise. The milestone ‘beginning to smile’ refers 
only t3 smiling ın response to the mother’s overtures 
and nat to a grimace or twitch when she tickles the 
face or to the baby’s facial movement in sleep. 
‘Rolling over’ refers to rolling completely over, and 
rolling from prone to supine has to be distinguished 
from rolling from supme to prone, which usually 
comes later. ‘Grasping objects’ means going for an 
objec without it being put into the hand and has to 
be distinguished from the grasp reflex, or the ability 
to hold an object placed in the hand ‘Sitting’ means 
sitting on the floor or another hard surface for 
seconds, either with the hands forward for support 
or wrhout support. It does not mean sitting with 
suppert in the pram. ‘Creeping’ (on hands and 
knees) has to be distinguished from the earlier 
‘crawhng” on the abdomen. ‘Chewing’ has to be 
distinguished from ‘sucking’—for example, a bis- 
cut. ‘Walking’ means walking a few steps without 
suppcrt; ‘talking’ consists of saying words with 
meanng, not just ‘mumum, dadada’. ‘Toilet 
trainezl’ means that the child is mainly dry and clean 
day aad night and has to be distinguished from the 
much earlier conditioning when the child voids as 
the b ttocks feel the rim of the potty, whether 
awake or asleep. If control is incomplete the stage 
reached should be recorded—for example, the child 
telling tae mother that he has voided, or, later, that 
he 1s about to void. 

I cer monly see in notes ‘held her head up’ at x 
weeks or ‘bears weight on the legs’. These words 
are meaningless without definition. Newborn full 
term 2zbies can hold the head up momentarily or 
bear some weight on the legs Other information 
needed concerns the age at which the child began to 
play games and to have skills involving imitation and 
memore—for example, peep-bo, clap hands, waving 
‘bye-bye’, helping to dress by holding the arm out 


for a sleeve or foot out for a shoe, and feeding 
himself by picking up an ordinary cup, drinking 
from it, and putting it down without help and 
without much spilling. 

A properly taken history includes the rate of 
development, indicating that the rate is steady, 
improving, or slowing, vital information necessary 
for assessing a difficult case. 


The physical examination 


For developmental assessment, a full physical ex- 
amination 1s essential if serious errors are to be 
avoided. This will include examination for neurolo- 
gical and physical handicap, congenital anomalies, 
and defects of vision and hearing—all conditions 
that may profoundly affect development and de- 
velopmental tests but that may have no direct 
relation to the child’s level of intelligence. Due 
allowance for these handicaps must be made, for 
otherwise his real ability and potential may be 
seriously underestimated. A physical disability that 
is easily missed in a child who is later than usual in 
gross motor skills is Duchenne muscular dystrophy: 
the diagnosis is complicated by the lower than 
average level of mental development commonly 
found. 

An essential part of the physical examination 1s 
the head circumference in relation to the child’s 
weight. Serial measurements are essential if there 1s 
doubt, for they may show a falling off from the 
centile distribution, which is a most important 
indication of brain defect. Other causes of unusual 
head measurements, such as familial traits, must be 
known. I myself made a mistake ın measurement by 
using a tape measure that had become inaccurate by 
stretching. 

Irrelevant physical features include the age of 
closure of the anterior fontanelle, an epicanthus, or 
central palmar crease; the latter may be found in 
normal children. 

During the physical examination general features 
are noted, such as unusual behaviour (as in autism), 
the quality of vocalisation, the child’s interest in 
surroundings, and responsiveness, and signs sug- 
gesting mental subnormality, such as bruxism when 
awake, persistence of ‘hand regard’ after 20 weeks, 
or mouthing, slobbering, and casting at an age when 
he should have grown out of it. 


The developmental examination 


Whatever the developmental test, it must be en- 
sured that the child’s performance seems to be the 
best of which he ts capable. He should not be tested 
when he is on drugs or ıs tired, sleepy, poorly, 
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hungry, or bored When he does badly in a test a 
decision has to be made about whether he was really 
trying. The older child may refuse to take part ın a test 
because he 1s shy or regards it as too easy or just silly. 

I think that ıt is a mistake to separate the infant or 
small child from his mother. It adds to the difficulty 
of the child not achieving his best m strange 
surroundings. The mother has to resist the urge to 
help the child in the tests. Rigid adherence to a 
method of testing is undesirable: the tester should 
adjust the order of tests as soon as he sees that the 
child is not interested or is becoming bored. One 
never corrects a child or says ‘no’ when he performs 
a test incorrectly. 

In a busy obstetrics hospital follow up clinic or a 
child health clinic tests must be practical. I know a 
book that describes 115 different methods of testing, 
occupying up to 125 minutes for each child. Other 
popular tests take 40 minutes or more. 

I feel that some do not sufficiently distinguish that 
which ıs interesting—for example, many of the 70 or 
more primitive reflexes—from that which is impor- 
tant. As far as I can determine, the only primitive 
reflexes that can help in diagnosis are the grasp 
reflex, Moro reflex, and asymmetrical tonic neck 
reflex. Some would add the oral and parachute 
reflex. It is useful to ask how a particular test would 
help the diagnosis and what condition would be 
missed by not doing ıt. 

Once a test has been chosen—for example, as 
described by Gesell or anyone else—the materials 
used must be the same as those on which the norms 
were established. I often see children tested with 
cubes of varying sizes, whereas Gesell’s norms were 
based on one inch cubes. 


Interpretation 


It ıs said that intelligence tests are more a test of 
the intelligence of the examiner than the examinee 
The examiner must allow for all factors, including 
physical and sensory handicap, which greatly affect 
development, especially when they have little to do 
with the child’s mental endowment. Cultural and 
ethnic factors may considerably affect a test score, 
but there is no satisfactory way of allowing for them 
except by judicious guesswork. 

I often see incorrect interpretation of a test 
because extenuating factors have been missed. For 
instance, a 3 or 4 vear old’s poor performance on 
repetition of digits may be due to a hearing defect or 
failure to understand what he is asked to do. A poor 
performance on motor or other tests may be due to 
hypotonia, hypertonia, a visual defect, or mere lack 
of opportunity to practice—for example, weight 
bearing. 
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A 5 or 3 week infant placed in the Drove position 
will rever: <o the fetal po:ition rf asleep end may be 
given a low score as a result. Advance:i develop- 
ment in the prone position may be due to cultural 
factozs,’ the child having dzen encouraged to lie and 
sleep in chat position. Other causes of delayed 
moto: development are often misse+—familial 
traits personality (fear of falls). shafflmg, or 
Duchenne muscular dystrophy Itis usually a mistake 
to ascnbe iate motor development to obesity or a 
dislocatec hip. Delayed sitting may ke due to 
congenita: shortening of the glute1, gast-ocnemuus, 
and karistrings.” A poor performance :n drawing 
tests, or in identification Df pictures. mar be due to 
the culd not having beem given a chance to learn 
Many ascobe delayed imlet traiming purely to 
psycrological problems, 1z10rmz the fam lial factor, 
delayed maturation of :he relevan: part of the 
nervcus svstem, the sensicive penod for lzarning, or 
urinacy tract infection or anomalies. Ps~chological 
probems may well be superimposed on other 
factors, without being the primary cause- 

An mmportant source of error -s the popularity of a 
unitary score in develcpmental assessment and 
muisinterp-etation of its accuracy and predictive 
value. Krcbloch and Pa.emanick have rightly de- 
precated this’ They discussed the confusion con- 
cerning the terms ‘developmental quoti#nt’ (DQ) 
and ‘.ntelizence quoter’ (IQ). The DQ indicates 
how far a baby has progressed in all aspects of 
devebpnrent, especially tehaviour, in -elation to 
the average for his age. Tne IQ relates hi. age to his 
performance, mainly in verbal and problem solving 
tests, on the basis of pess or failure. “he DQ ıs 
profcundly affected by the environment and many 
other factors unrelated to his genetic erdowment. 

No one has satisfacto-tly defined ‘in elligence’, 
but many would agree thet it cannot te described as 
a single score or figure, for there are mary different 
types of ntelligence anc of human ab.uities. 

It is unwise, especially oc the voung infant, to give 
an exact {gure for a test sore. I was asked to see an 
older chiki with a learning disorder: he had been 
seen by two psychologis-s. who indeperdently re- 
ported an IQ of 79 and 79 1. An ‘exhibit’ :n a clinical 
meeting showed that a € week old beby with a 
metabolic defect had an IQ’ of 70 on the Gniffiths 
scale and at 12 weeks hac an ‘IQ’ of 76—conclusive 
proof of th2 efficacy of treatment! Such accuracy is 
impossible. One reason is he fect that the so called 
‘norms’ cf development, on which most of the 
common] used developmental tests are Eased, were 
estabtished on a highly selected population, instead 
of on the population as a whole. I briefly reviewed 
this matter with reference to the developmental tests 
described. by Gesell, Bem-ema, Brazeltcn, and the 


Denver and Kansas Groups.’® The tests were based 
only on children of white origin who were full term 
and mestly had no prenatal or perinatal risk factors, 
such as breech delivery, socioeconomic problems, or 
those thought to have any developmental abnormal- 
ity. It follows that we have no valid norms with 
which to compare the development of children not 
satisfying these criteria and accuracy 1s impossible. 

When, as often happens, there is much scatter ina 
child’s development in different fields I pay particu- 
lar attention to Gesell’s ‘insurance factors’—the 
alertness, responsiveness, and interest that the child 
shows—even though he ts backward 1n many or even 
all fields of development. I believe that I am less 
likely to err if I pay more attention to his positive 
achievements, those skills (other than gross motor 
development) in which he does best, than to the 
negative ones in which he ts most retarded. 

In making his assessment of the child’s potential 
the doctor has to try to decide whether backward- 
ness ic various fields has been due to adverse 
environmental factors, such as illness or emotional 
deprivation, how much is related to physical handi- 
cap, and how much 1s potentially reversible. 

There are important pitfalls to avoid in the inter- 
pretation of signs that may sometimes indicate 
cerebral palsy, mental subnormality, and visual or 
hearing defects. Cerebral palsy cannot be diagnosed 
on the basis of isolated retardation in motor 
development nor on the basis of exaggerated tendon 
jerks (in the young baby) or even persistent ankle 
clonus, for those signs may disappear as the baby 
gets older. There is constant confusion about the 
plantar responses in the first year or so: they are 
flexor unless there is disease of the pyramidal tracts 
Excessive extensor tone is readily missed, and I have 
made the mustake myself. It is a highly ımportant 
pointer to cerebral palsy. The infant seems to have 
good hzad control ın ventral suspension and ın the 
prone position but gross head lag when pulled up 
from the supine to the sitting position. Resistance ts 
felt wken pulling him up to the sitting position 
because of spasm of the erector spinae, glute, and 
hamstrings; the knees flex, so that he cannot sit with 
the legs extended; he may tend to rise on to his legs, 
wrongly suggesting good motor development; and 
each time he is seated leaning forward he falls back- 
wards 

I have made the mistake of diagnosing adductor 
spasm, on account of limited abduction at the hip, 
when the limited abduction was due to muscle 
contracture due to the hypotonic child constantly 
lying in one position, and I diagnosed the spastic 
form of cerebral palsy on account of limited joint 
extension, when the correct diagnosis was punctate 


epiphyseal dysplasia. 


Minimal involvement of the upper limbs, as seen 
when the child is going for cubes or building a tower, 
is easily missed, so that spastic paraplegia is diag- 
nosed when the correct diagnosis 1s spastic diplegia. 
Spastic paraplegia should alert the doctor to the 
possibility of a spinal lesion rather than a cerebral 
one. Spastic monoplegia is extremely rare: I saw 
only one possible case in my personally observed 
series of over 750 cases of cerebral palsy. 

Toe walking is often thought to be due to cerebral 
palsy when it is only a normal variant or is due to 
rarer causes, such as congenital shortening of the 
Achilles tendon, Duchenne muscular dystrophy, 
unilateral hip dislocation, autism, or dystonia mus- 
culorum deformans Spastie children are often 
wrongly thought to have a ‘mixed’ form of cerebral 
palsy because the characteristic awkwardness and 
splaying out of the hands is thought to be athetosis. 

I have often seen a late walker thought to have the 
ataxic form of cerebral palsy because shortly after 
first walking without support he is unsteady on his 
feet—lke the younger child when he walked alone 
at a much earlier age. Delayed walking in a mentally 
normal child is commonly no more than a famulial 
feature: ıt is most unlikely to be due to congenital 


dislocation of the hip and almost certainly not due to ' 


obesity. 

I have often seen infants thought to be blind, 
because of delayed eye following, when the delay 
was due only to mental subnormality: in the same 
way I have seen mentally subnormal children 
thought to be deaf, because of delayed response to 
sound. Delayed visual maturation'! ıs a rare cause of 
apparent blindness: but the absence of nystagmus or 
abnormal ophthalmoscopic findings ın the presence 
of otherwise normal development would avoid the 
mistake of diagnosing mental subnormality. 

Isolated delay in speech ıs never due to mental 
subnormality. In a mentally normal child the com- 
monest cause 1s a familial trait; deafness is a less 
common cause. It is not due to tongue tie, jealousy, 
or ‘everything being done for him’ Every child 
learns the meaning of words long before he can 
articulate them, and some have learnt the meaning 
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of scores of words without being able to articulate 
any. The common lulls in the development of speech 
when a child is learning to walk are a common cause 
of anxiety. 


Conclusion 


After a full history, physical and developmental 
examination, and interpretation of the findings ıt 1s 
possible to say much about a child’s developmental 
potential and something about his talents but not to 
say what he will do with them. That will depend on 
many factors in the future—the quality of his home, 
friends, and school, his personality, health, and 
nutrition, and the opportunities that he will have. 
Developmental assessment can be very difficult. 
The wise doctor will learn from mistakes, and to 
avoid pitfalls ın the future, he will try his best to 
follow up all children presenting unusual develop- 
mental features—and there are many of them 
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Personai view 


My enuresis 


I was dry ud to the age cf 4% when I started at 
primacy school. I was at -he school a week before 
the ercuresis trouble startecL It all started off when I 
was refused >ermission to æ to the toilet zt the time 
in which I needed to go u-gent y. At the ime I was 
refused permission to go I tried to go tc the toilet 
and [ was stopped. I tried -o gp three to Zour times 
and still [ vzs stopped from going Then in the end I 
gave up aid I just sat down and cried. ‘The feeling 
got very srzng to go to tke toi et. I tned again, but 
still I was refused Then all of a sudden I found 
myself we:. At this age I was not able to understand 
what aad 1appened. Ther zhe “ollowimg week I was 
allowed tc zo once in the nering ard cnce in the 
afterroon But still I was being wet dunrg the day. 
Then it started on a night as well for being wet At 
the age of fire I was still beg wet Then I was made 
to sit on one chair with ny name cn t. 

When I look back on this it makes m2 angry to 
remember that I was mace to sit on one shar only, 
and it was drummed ın to ne tret it was my chair. In 
my mand “hat is wrong. If anvthing it does not help 
metters a all. If anything it makes matt@rs worse. 
This elas young children to be nasty to ethers with 
problems. “ith this I was started to be pizked on by 
class nates. The name ca_ling started I was getting 
callec ‘pissy arse’, ‘smelly bitch’ anc otner names 
related to wetting. Through this cons ant name 
calling I s:arted to withdraw oryself from the rest of 
the class At breaks and I-ncht mes I just sat outside 
the classroom and cried my eves out. I did not know 
why I was c-ying or I was unsure whether it was out 
of self rity 51 anger. After I pot inte the next class 
up I was allowed to go -c the toilet. bat was still 
withcrawn. The bad habit of just wetting nyself had 
setin. I sill carried on being withdrawn or the rest 
of my prmary school davs. 

By the time I had firished primary school my 
bladcer con-rol was gone. The picking onme carried 
on, aid was getting worse. At this time I was wetting 
during tne cay four to five -imes, and eve y night the 
bed -vas wet 

At the aze of 10 I saw a doctor. I was also seeing 
NSPtcC officers with the doczor. I nad medicines, 
star charts, and a few bed alams. These really had 
no effect ater a few dayscf us Ther I saw a doctor 
at the hosptal There ] had a few x-rays taken The 
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NSPCC officers helped out with financial matters, 
talking through problems, and helping the family 
througi a depression with my dad being made 
medicelly retired, for my dad had been medically 
retired since I was 444. We hardly were getting 
Chnstrias presents. Still I was getting picked on 
becaus2 of the wetting trouble. 

At this time I started to feel sorry for myself which 
did not help matters one bit I had become 
emoticnally disturbed. I felt extremely timid. The 
wetting was not getting any better, neither was it 
getting ny worse 

When I started the modern school the wetting was 
still occurring. After a couple of months, being at 
the modzrn school, one of the teachers started to 
spray the room every time I left to take the register 
When I approached the teacher, who was my form 
tutor, I was not really pleased; if anything I lost my 
tempe- over the matter. This was sorted out. But 
still tre wetting continued and so did the name 
calling. | was still trying to stop being withdrawn. 
One cf the teachers started to try and help me. 

I was very emotionally distressed. Anybody could 
snap az me and I would just break down and cry my 
eyes ot I would say that I was reduced to a bundle 
of nerves. I was still being wet. The cruelness of 
other chidren still continued. I was going to have to 
toughen up or I would not be able to stick up for 
myself I thought it was about time I stopped people 
from be:ng the bullies they were This was when | 
started smoking to help me release the pain of 
hatrec zgainst the whole of the school 

I orly started to smoke because I just could not 
brng nvself to talk to anybody about this trouble 
The trouble continued all through first and second 
years of the new school. Now as well as being called 
‘pissy arse’ and ‘smelly bitch’, I was also getting told 
that I snly got a bath three times a year This got me 
really vexed. When I answered the bullies back I got 
blamed for starting the trouble in lessons. 

In the third year the name calling got less for a 
montt cr two, then it all started up again just as bad 
as berore I hated the whole school including my 
frends tthe few that I had). The name calling got a 
bit tos much, until one day at lunchtime I walked 
out of school just so I had time to think things over. 
Even if I could talk to the teachers, I was sure that 


r 


they would understand or even give a sympathetic 
ear for a few minutes. 

Even after I had walked out of school all the 
headmistress could do was shout and ball. This had 
me reduced to tears Then I found the courage to 
snap back to get to speak. Then I was slapped across 
the face and told to get out the school. When I 
refused and asked quietly 1f I could discuss with her 
why, I walked out of school. Then she was willing to 
sit down and listen to what I had to say on the 
matter. 

I was still being wet dunng the day and night time. 
I have to admit that I was a bit smelly, but even 
when I was wet I was being told off. I was getting 
very vexed about this. Some people just cannot give 
way to be nice to people with problems, instead of 
constant torment from nasty children at the school 

Then ın the fourth year I was only at school from 5 
September to 8 January, but on 10 January I had to 
go to an adolescent unit This time I was not having 
a light time because while I was in the adolescent 
unit | was getting behind with work, which became a 
pressure. I was still being wet for the first two 
months. Then after that I was not wet very often 
Mind you it was a centrally heated establishment. 
The staff seemed to treat me as if I was four to five 
years old. If anybody had been stubborn through the 
day they were not allowed any sweets after school or 
they were sent to bed without supper. In my opinion 
this was a childish way to treat 13, 14, 15, and 16 
year olds. It would have been better if they had 
talked over why they were being stubborn. Then 
there was the meetings at 7 o’clock to discuss 
problems, but nobody would speak up. 

I suddenly found the wetting was back, but then ıt 
went all over again. The torment at least stopped, 
but only until I went back to my original school For 
only six months I was dry so I discharged myself ın 
August 1985. Then I went back to school. That’s 
when all the name calling started again I was dry for 
six weeks then the wetting started up all over again 
I was really disappointed with myself. I started 
seeing a child psychologist in October. This was a 
great help because I was able to get troubles off my 
mind. The wetting had decreased ın the day time but 
was still happening at night. Then I was discharged 
from him in August 1986. At this time I had enrolled 
at the grammar school. 

At home I was really on edge and some of the 
time, or should [ say practically all the time when I 
came in from walks or bike mdes I was really in a 
trouble causing mood. This was not like me at all. 

I was always getting on people’s nerves, but I was 
still being wet which was a help for being irritable. 
Now that I was at the grammar school those who 
went to the other school with me made me feel as if I 
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did not really fit into the certificate of prevocational 
education course. 

The staff at the grammar school were really more 
friendly and also treated me as if I was an adult. I 
found and made a new frend, Sharon My best mate 
made me feel that I could get on and ignore trouble 
and just get on with my work. I soon found out who 
the trouble makers were. I still could not and 
would not make friends with the lot from my other 
schoo! 


Analysis 


At the beginning if I found that I had a child that 
had the enuresis trouble, this is what I would do to 
try and help the child to discard the enuresis trouble 
as follows: 

For a start I would see if the child was warm 
enough during the might. If not, I would install an 
electric fire or I would install radiators if I had the 
money. This would keep the bedroom warm and 
aired. Also every night I would put on an electric 
blanket on the bed if I possessed one, either that or I 
would place a hot water bottle in the bottom of the 
child’s bed. For another alternative I would put an 
extra blanket or two ıf I had none of the things 
mentioned above. 

For the day time, I would try to make sure that 
the child was warm enough during the day I would 
make sure the child had a vest and petticoat under 
the clothes. Also warm woolly socks or tights. If I 
had the money I would make sure that the child 
went to school with clean, warm clothes on every 
day and also had a bath or a shower each and every 
morning and night to stop the smell of urine. I would 
also buy some medicated talc to put m the child’s 
pants to prevent soreness from unc acid. 

If this did not work to discharge the enuresis, I 
would take the child to the doctors to get some 
medicines to see if that would help with the 
problem. And if that did not work I would go to the 
hospital to have a urine sample done. Then have an 
x-ray done on the kidneys, ureters, bladder and 
urethra. If the problem ıs left too long the trigone 
valve may go wrong so if the x-rays showed no signs 
of disorder this is what I would do: 

Start retraining the child to go to the toilet 
regularly and that would have to be done every hour 
and a half. Then increase the time spaceage. The 
child should not be shouted at or refused access to 
the toilet The teaching staff should always be told 
all about this kind of trouble. All teaching staff 
should not shout or show self pity at the child But if 
the child has an accident at school the child should 
be shown what to do so that she knows if she wets at 
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schocl again. The child should take some spare 
clotaes ard be able to wasa her clothes cut straight 
away and they should be dred for her. 

If a child 1: worried ad9out anything end cannot 
talk to hez parents, she skculd te able to talk to the 
teeh nog staff or ask a m2mber of =tafr to get in 
touch with someone who anderstands a claild’s mind 
or just sormeome for the chiki to talk thing - over with 
in confidence 

Ths may help to solve m= trouble oF enuresis, but 
I would never give the chidd a star chert, bed alarm, 
or even a count down alemm. These world start to 
get Fe parents tired and very impatiert. I think 


there could be more better help financially to claim 
for sheets and clothing. 

If the parents are really interested in helping 
children with enuresis, please stop and think what 
the child might be going through. Or try to imagine 
how you would feel if it was you who had, or has, 
the enuresis trouble. Then you would not allow your 
children to be inconsiderate towards other children 
with problems. 


Editor’s note: the author, aged 16, 1s now dry dunng 
the daytime and has only occasional wet beds. She is 
hoping t> train as a nursery nurse. 


Archives of Disease in Childhood, 1987, 62, 869-871 
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Vasoactivity of the major intracranial 
arteries in the newborn child 


Sir, 


I read with interest the paper of Drayton and Skidmore, 
showing vasoactivity of the cerebral circulation in preterm 
infants * I note in their study population four infants had 
developed intraventricular haemorrhage and five infants 
had signs of periventricular leucomalacia Volpe has shown 
with positron emission tomography that intracranial 
haemorrhage has a dramatic effect on regional cerebral 
blood flow,” and it ıs well recognised that itracrantal 
haemorrhage can cause arterial spasm Previous studies 
have shown that intraventricular haemorrhage occurs soon 
after birth in many infants > * It ıs possible that the changes 
in cerebral vasoactivity that Drayton and Skidmore 
describe ın their paper are secondary to intraventricular 
haemorrhage. If the results of the nine infants with either 
periventricular haemorrhage or leucomalacia are removed 
from the preterm study population, do the results reported 
still pertain? If so this makes a much more interesting 
paper. 
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Dr Drayton comments: 


Dr Beverley enquires whether the changes in cerebral 
artery calibre reported in March 1987 could be secondary 
to intracranial pathology. The nine infants with abnormal 
real-time ultrasound scans were heterogenous for both 
type and timing of abnormal appearance. When these 
infants are removed from the analysis the same results 
pertain In the remaining 21 infants, mean ACA velocity 
increased from 2-5 to 5:5 cm/second, mean MCA velocity 
increased from 4-8 to 8-8 cm/second There was no 
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significant change in head and neck perfusion and the 
mean standardised flow:velocity ratio decreased from 19-5 
to 8-5 

These changes are clearly not the result of intracranial 
haemorrhage, but the rmplied early vasodilation is more 
likely to be a factor in its genesis. 


M R Drayton 

Department of Neonatal Medicine, 
Southmead General Hosputal, 
Westbury-On-Trym, 

Bristol BS10 5NB 


Cardiovascular effects of tolazoline 
and ranitidine 


Su, 


Tolazoline, used in standard doses, reliably produces 
gastric erosions and bleeding The article by Bush et al’ 
suggests that ranitidine should not be used to counteract 
this undesirable side effect. For the past seven years we 
have used 2-8% sodium bicarbonate stomach washouts to 
reduce bleeding from erosions caused by tolazoline In full 
term infants we use 10 ml of this solution to wash out the 
stomach every two hours until the bleeding stops, and 
subsequently, at longer intervals. Usually 1-2 mJ remains 
in the stomach each time. We have had no problems with 
hypernatraemia to date, although most infants develop a 
mild alkalosis Bleeding usually stops or ıs greatly dimi- 
nished within 24 hours 
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Management of asthma in schools 


Sır, 


Hill, Britten, and Tattersfield’s views on the management 
of asthma ın schools and Dr Counel’s letter, suggesting 
that the school medical service could help to identify the 
underdiagnosed and undertreated,' ? spur me to enlighten 
them on the school doctor’s role. Every mother seen in the 
small group of schools where I work ts asked if their child 
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has any relevent symptoms. H asthma ıs diagnosed this 1s 
fully discussed with parent anc child and types o7 treatment 
outlined If tae diagnosis is rew or if treacmemt admunis- 
tered so far + ineffective such information ıs passed on 
(most politely: to the famil- doctcr. There s rarely a 
response. When the child is next seen at school, one 1s told 
that: (1) the cough/wheezing i: better or; (ii! that it persists 
with or withon: treatment, or; tuii) ‘my doctor says this isn’t 
asthma’ Tkus identification af asthma in schcol ts easy, 
improving treatment is more difficult 

With regerd to the three cuestiors asked b~ Drs Hill, 
Britten, and “attersheld: 

1 How weil are schools insormed abou: chadren with 
asthma? This varies greatly. The cuestica then is who 
should tell whom? School medical officers co not see 
children ın this area until the z2rm after school admission, 
furthermore, they are well acvised on confidentiality of 
medical infcrmztion. It woulc be confusing anc unhelpful 
if the school doctor were to tell the szhool that a child has 
asthma, especially if parent or amily doctor is unwilling to 
accept this ciaznosis Such a sroblem is not insoluble but 
takes time and tact 

2 How muck access should children have to inhalers? The 
answer should surely be an dividual one depending on 
many factors such as age, reliability, capability etc. 
Unfortunately, there have æen schools where head- 
teachers cisallow any treatment in schocl] or insist on 
mothers coming to school to administer it. D is to be hoped 
there ıs nw a more considerate view 

3 Should teachers be givem instructions in managing 
childhood ilimess? For asthma this woulc be generally 
useful but sach advice appeacs to attract mterest mainly 
from those personally involved with asthma and those 
teaching tae very young. 

In conckusion, there is uncoubtedly a reed for much 
more widespread education or asthma and vour Journal is 
z0 be congretu ated on having Zour articles >n tnis subject 
in the Apri _ssue 

Meanwhus, >ne continues œ try to spread tre word as 
‘that school coctor ’ 


References 


' Hil RA, Ent on JR, Tattersfickd AE Managemert of asthma 
in schoob A-ch Dis Child 19=7,62:414~—5 

2 Courel JM The school entry examination Arc? Dis Child 
1987 ,62:4372 


HELEWOR PRAIT 

bycombe Gereral Hospital, 
High ¥ycombe, 
Buckinehamshire 

HPI 2TT 


Autosomal dominant polycystic kidney 
disease :n children 


Sir. 


Taitz et al refe- to autosomal dominant polycystic kidney 
disease (ADPED) in children and th2 valuz of zhe family 
history ın vs diagnosis.’ Their =bservation ts in accordance 


with our experience in the cooperative study on cystic 
kidneys of the Arbeitsgemeinschaft fur Padiatrische 
Nephro‘ogie We know about 49 children with ADPKD, 
includirg cases with ‘Potter sequence’, as well as children 
with oiv slight ultrasonographic changes without any 
renal impairment. The authors’ conclusion, drawn from 
the bunodal distmbution of the age at detection of 
previously published cases, which postulates two distinc- 
tive groups is not without problems. As the authors admit 
themselves, childhood cases may be underreported Com- 
plete ascertainment of a great number of children at nsk 1s 
necessa-y; and rare cases with enlarged kidneys should also 
be detected There are at least six possible explanations for 
early orset, of which Taitz et al mention only two (1 and 2) 
1 Homozygosity for ADPKD ts unlikely because, as the 
authcrs mention, there are no reports of children with 
early signs both of whose parents have ADPKD 
2 Cases of early manifestation might be due to a specific 
genowype. The authors favour the hypothesis that 
children with grossly enlarged kidneys are either com- 
pounds for the gene of the autosomal recessive 
(ARFKD) as well as of the autosomal dominant vanety, 
or that they are heterozygous for both mutations at 
different loci 
3 Early clinical signs could be part of a spectrum of 
sever-ty, ranging from cases with grossly enlarged 
kidneys in newborn infants to children who don’t show 
any s™mptoms until adulthood. Age at onset might then 
show a unimodal distribution due to a _ polygenic 
background, as is known from Huntington’s chorea. 
4 One cossibility could be the existence of ‘modifying 
allele=’ at the same gene locus? to explain rare pedigrees 
of spraal muscular atrophy * The critical study would be 
to screen systematically a large number of children at 
risk for ADPKD, starting at birth, or even prenatally A 
bimodal distribution of age at onset would strongly point 
to the existence of specific genotypes, either due to 
compounds or double heterozygosity, where the fre- 
quency of the second mode would even permit an 
estimate of the prevalence of the responsible gene(s). 
Although unlikely because of transmission through both 
affected fathers as well as affected mothers, sex related 
modifying influences should also be considered as occurs 
in early onset cases of myotonic dystrophy 
6 Rare 2xogeneous factors (infections, nutrition?) should 
also be considered 
Despite the so far unknown nature of early manifesta- 
tion of ADPKD in children the observation of familial 
cases should be taken into account in genetic counselling 


Un 
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Dr Taitz comments 


Zerres and Propping suggest a number of alternatives to 
those we put forward to attempt to explain the number of 
cases of adult polycystic kidney disease presenting in the 
newborn period with renal masses, and the apparent 
paucity of such reported cases in older children We agree 
that ıt ıs essential for larger groups of ‘at nisk’ children to 
be followed up from the newborn period into adolescence 
before a clear explanation will emerge for this phe- 
nomenon Unfortunately, the current literature contains 
several isolated reports of cystic disease in older children, 
but few family or population studies which throw much 
light on this question 

Although we have our own favourite hypothesis at 
present, we would not wish to give the umpression that we 
think that the various alternatives, including those sug- 
gested by the writers can be discounted, quite the contrary. 
We did consider the proposition that there might be a 
specific allele, but then one would have expected that the 
affected parent would have had renal masses from birth 
We have now increased the number of offspring of children 
who have one parent with APKD to over 40 but have still 
not found an alder child with kidney masses It may be that 
only by pooling resources from a number of centres will an 
answer to this intriguing question emerge 


L S Tarrz 

Department of Paediatrics, 
The Children’s Hospital, 
Sheffield S10 2TH 


Correspondence 871 


Transient congenital hypothyroidism 


Sir, 


Danziger, et al' report a case of a transient hypothyroidism 
(seven months) in a girl whose mother used povidone 
iodine preparation during pregnancy. They emphasise that 
the newborn infant had hypothyroidism as a result of 
exposure to iodine used topically by her mother They base 
their hypothesis on the fact that the todine crosses the 
maternal skin and loads the immature thyroid gland which 
becomes saturated Hormonogenesis is suppressed (Wolff 
Chatkoff process). After the age of 7 months the rodine 
loading probably stops and the thyroid hormonogenesis 
returns to normal. The authors did not prove the todine 
overload, however, and they do not report the results of 
measurements of maternal or neonatal total blood 1odine 
concentrations or oduna The permeability of skin and the 
effect of iodine loading vary 2 

In 1978 I already recommended that 24 hour urinary 
iodine excretion should be measured ın cases of transient 
hypothyroidism of the newborn. I emphasised that a 
common and apparently harmless practice—that 1s, disin- 
fecting the skin with 1cdine—results ın a profound hormonal 
disorder, which 1s dangerous for a neonate Although this 
is reversible, thyroid disorder induced ın the first days or 
weeks of life ıs not necessarily without long term effects ” 
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Hospital medical staffing 


The Heath Departments, the Joint Consultants 
Committee, and the Regional Health Authority 
chairmen have issued € corsultative document, 
Hospital Mzdical Staffing: Achieving c Balance, 
winch mzkes proposals for ringing the hospital 
staffing scructure into baance over the next 10 
years 

In its response to this document me Bnitish 
Paediatric Associaton ({3P4) points out that 
paediatrics is now a dis:rict zased spestalty with 
responsib-lites in both aospital and community. 
New arrangements for manpower must therefore 
include general paediatnic.ens, paediatric specialists, 
and paedmt cians workir¢ in che field o` commun- 
ity child health. The BPA ss cur-ently undertaking a 
comprehensive survey >f paediatric manpower 
which wiL ke made available <o the Joirt Planning 
Advisory Committee and will provide accurate up to 
date information on present staffing evels and 
future need:. This will ass:st the review of registrar 
and serior registrar numtber. in paedsatrics and 
indicate dis-ricts where osts should be located. 

The BPa is concerred that the rumber of 
registrars amd senior regs-rars should be sufficient 
to enatle research to be undertaken in clinical 
department. and to tak2 acccun: of tie present 
expansior 12 community paed étrics. Exserience in 
communi y paediatrics wil beccme an es: ential part 
of training for paediatric reg strars 

The increase in the number of senior hcuse officer 
(SHO) posts to allow fcr a treadth of training is 
obviously welcomed. The BPA believes Me average 
time in this grade 1s likey to rise to fort years, of 
which cne year will be sande-taken in one of the 
medical zpecialties before part I of tae MRCP 
diploma 13 <btained. Marry SHO’s in paediatrics will 
seek careers ım other cisciplines—for example, 


accid=1t and emergency medicine and general 
practice—and others will undertake careers in 
gene-z] and community paediatrics The number of 
paed etric SHO’s must take these training needs into 
account. The regional advisers in paediatrics should 
be seen as the official source of career advice for 
SHO": contemplating a career ın paediatrics 

The proposed new non-traming intermediate 
grade with entry from SHO level may prove 
attractive, particularly to doctors working part-time 
becaa:e of family commitments, and would be 
suita> e for those interested in school medicine. The 
BPA, however, foresees only a limited role for this 
grade _n providing long term on-call duties for acute 
paed etrics. 

At present, few district hopitals and not all 
supreregional services have the number of support- 
ing staff to provide a mintmum safe level of 24 hour 
emerz=ncy cover—the so called ‘safety net’. The 
recommendation that acute services should have 
three >r four intermediate level doctors is clearly 
welcomed for paediatrics, but in view of the 
speciaised nature of acute problems in children it 
will orten be impossible to allow cross cover from 
other specialties even at SHO grade. 

The overseas doctors training scheme in which 
distri registrar posts are to be reserved for 
overseas doctors in training is fully supported by the 
BPA. 

The BPA would like the opportunity of discussing 
varicus aspects of these manpower proposals in 
relat:cn to paediatrics. The Association through the 
regicral representatives on its council ıs well in- 
form2i and is in a unique position to advise on the 
future staffing trends in paediatrics. 


A D M JACKSON 
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* Text well lilustrated throughout * Authors well known in the field 
July 1997 272 pages approx 210 x 130mm Softcover Illustrated 0407004254 £8.50 approx 


LIVER DISORDERS IN CHILDHOOD second Eattion 
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* The standard work on paediatric liver disorders 
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* increased In size * Author established in the fleid 
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* First complete British paediatric reference for 30 years |§ * Beautifully Illustrated 
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Rob and Smith’s Operative Surgery 


PAEDIATRIC SURGERY Fourth Edition 
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H Homewood Nixon, FRCS, FAPP(Hon) 
Consultant Paediatric Surgeon, The Hospital for Sick Children, Great Ormond Street, London, UK 
* Substantially revised and expanded * Ten completely new chapters 
* Many new contributors * Lavish illustration with most drawn afresh 
* Indispensable companion to paediatric surgical practice 
November 1987 496 pages approx 276 x 219mm Hardcover Iiustrated 0 407 00666 4 £98.00 approx 
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STATISTICS IN 
PRACTICE 


STATISTICS AND ETHICS IN MEDICAL 
RESEARCH Dougies G Aiman 


STATISTICS IN QUESTION Sheila M Gore 


No doctor can afford to ignore statistics. 
most modern medical research uses 
statistics This important and authoritative 
book, which is a collection of articles 

that have appeared in. the BMJ, provides 
clear information on designing studies, 
applying statistical techniques, and 
interpreting studies that use statistics. It 
can be easily understood by those with no 
statistical training and should be read by 
all those who want to keep abreast of 
new developments. 


Price. Inland £8 95, 
Overseas £11.00, USA $19.00 
(including air maii postage overseas} 


Order your copy now 

From British Medical Journal, 
PO Box 295 

London WCI1H STE 

or any leading bookseller 


“CARE OF THE 
SICK CHILD”? 


The Fifth Annual Conference will 
be held November 11-14, 1987 at 


Buena Vista Palace 
Lake Buena Vista 
FLORIDA, USA 


Enquiries please to: Patti L. Devlin, 
Program Coordinator, Continuing 
Medical Education, Orlando Regional 
Medical Center, 1414 S. Kuhl Avenue, 
Orlando, FL 32806-2093 (305) 841-5144 


HOW TO DO IT 


SECOND EDITION 


The first edition of HOW TO DO IT proved a useful Price. Inland £6.95 


and popular guide to those things a doctor needs to 


Overseas £9.00/USAS$14 50 
including postage, by 


know but is rarely taught: how to take an examination, air overseas 


how to interview and be interviewed, how to plan and 


Payment must be 


write up research, how to behave at an inquest. In the enclosed with order 
second edition the original chapters have been 

expanded and updated, and there are several more 

chapters on new challenges — choosing a computer, The Publisher 
flying, holding a press conference — and on some older British Medical Journal, 


Order from: 


PO Box 295 


ones not included in the first edition — assessing a job, London WC1H 9TE 


dealing with a publisher. 


or any leading bookseller 
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“Value judgements about ood are being made all the time... 


ABC OF NUTRITION  asrwarrmusweu 


... they are nearly a'ways 
subjective and usually 
wrerz.” A Stewart 

| Truswell, Boden professor 
of buman nutrition at the 

Unrversity of Sydney. 
separates fact from. fallacy in 
the ABC of Nutriton, £ 

| collection of articles from 

| the EVF. This ilh strated 

| guide cffers the general 

| mecical reader a refreshingly emg A E P 

' down to earth review of all “Me: ee D m ete Fs 

: aspec7s of nutrition — Irom : | Bey 

| anorexia to obesity, infant 

- Teecicg to dietary guides for 
zhe 2iderly ~ and mill de 
invel_able for any doctor 
wishing to advise ms patients 
abo: their eating aabics (or 
2ven to revise his cwn). 


è Nutrition for pregnancy è Therapeutic diets 

è Enteral and parenteral nutrition ® Reducing the risk of coronary heart 
è Vitamins disease 

è Malnutrition ir the third wozld è Food sensitivity 


Price: Inlar.d £4 95, Abroad £6.75/USA$10 D9 

BMAmembers Irland £4.45; Abroad £6.23/USA$9.00 

(Please quo- memberslep number) Prices incm:ae postage, by air abroad. 
Payments must be excloced with order 
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Annotations 


When not to do a lumbar puncture 


It may seem a strange principle to enunciate as the 
very first requirement tn a Hospital that it should do the 
sick no harm 


FLORENCE NIGHTINGALE 
Notes on Hospitals, 1859 


There are three reasons for not performing any 
clinical investigation 

(1) its inconvenience, discomfort, or expense 1s 
disproportionate to its clinical value; (2) it 1s 
unlikely to produce clinically useful information; or 
(3) it is unjustifiably dangerous. Any one of these 
considerations may apply to lumbar puncture. I do 
not, for instance, authorise a lumbar puncture for a 
toddler who seems perfectly well after a febrile 
convulsion, though I am eager to do so if there 1s any 
clinical doubt or m a very young child There are 
many occasions (such as in most cases of epilepsy) 
when lumbar puncture is unlikely to give informa- 
tion that is sufficiently important to justify the 
assault on the child. Such a decision ıs easy, 
however, compared with deciding whether a lumbar 
puncture ts or is not too dangerous When the child 
is not critically ill there is little problem. Any 
symptoms or signs which could suggest an intra- 
cranial lesion or raised intracranial pressure will be 
investigated by computed tomography before 
lumbar puncture 1s considered, for example, sus- 
picious headache or vomiting, ataxia, or hemipar- 
esis Symptoms of Guillain-Barré syndrome or 
subacute sclerosing panencephalitis, however, might 
justify lumbar puncture without tomography, but 
the only urgent indication for lumbar puncture is the 
suspicion of bacterial meningitis. 


Lumbar puncture in meningitis 


Until recently the need for lumbar puncture in 
diagnosing meningitis was accepted almost without 
question.! In September 1985 the British Medical 
Journal published a letter from Dr J R Harper 
describing a child with meningococcal meningitis 
whose condition deteriorated rapidly two hours 
after lumbar puncture and who subsequently died 
He asked whether it was permissible to avoid 
lumbar puncture if the clinical diagnosis of meningi- 
tis seemed clear. The editor asked four experts to 
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comment; two (a paediatrician and a physician) 
accepted that 1f there was a clear clinical diagnosis 
treatment should be given and lumbar puncture 
avoided, and two (a paediatrician and a microbiolo- 
gist) thought that diagnostic lumbar puncture should 
be routine.” 

In subsequent correspondence”” most writers 
considered that treatment of meningitis without 
lumbar puncture was indicated, at least in some 
circumstances, and there was guarded support for 
this approach in Australia. A recent comprehensive 
review from the USA advocated withholding or 
delaying lumbar puncture when there were signs of 
raised intracranial pressure, when there was serious 
cardiorespiratory disease, or when the skin over the 
puncture site was infected ’ Some paediatricians 
have reported the successful treatment of meningitis 
without lumbar puncture.® 


3-5 


Why do a lumbar puncture? Reasons given for 
retaining routine lumbar punctures are: to conirm 
the diagnosis, to identify the organism, to test for 
antibiotic sensitivities, and to rationalise the treat- 
ment of contacts in the case of meningococcal or 
haemophilus meningitis. 

Paediatricians differ about the reliability of the 
clinical diagnosis of meningitis. Blood culture identi- 
fied the organism in over 80% of the cases due to 
Streptococcus pneumoniae or Haemophilus influen- 
zae at the Birmingham Children’s Hospital, but 
failed to do so in over half of the cases due to 
Neisseria meningitidis.” Organisms may be identrfied 
from smears from skin lesions, but the reliability of 
this method has not been determined. 

What important diagnosis might be missed by not 
doing a lumbar puncture? Intracramal tumour and 
acute encephalopathy, such as Reyes syndrome, 
have been mentioned as differential diagnoses,’ but 
for neither is there an indication for lumbar punc- 
ture If herpes encephalitis ıs suspected acyclovir 
should be given, antibody titres to herpes virus 
measured, and electroencephalography and com- 
puted tomography carried out.” Spontaneous sub- 
arachnoid haemorrhage may be difficult to dı- 
agnose, but the acute onset, fundal abnormalities, 
focal neurological signs, and absence of signs of 
infection would usually point to the correct diagno- 
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sis without the need foz early d:agnoxic lumbar 
puncture.” In a young chid intracranial njury may 
be a possibl:ty, but agam lumbar punccure 1s not 
indicated. Intracranial at=cess must alweys be con- 
sidered, whezher or not the cerebrospmal fluid 1s 
infected and tomograph~ or radionucleotide scan 
carried out. Clear fluid m:ght intensify a.search for 
metabolic d.szase, but the blood glucose concentra- 
tion should always be cæcked; serum concentra- 
tions of calanm, magnesram, ammonia, and amino 
acids, and toxicological analyss of urin2 or blood 
may also b2 indicated. 

Not ddn a lumbar puncture means that the 
clinician will need to maintain a greater degree of 
diagnostic a.ertness over a longer period Treatment 
wita chioratmmphenicol wal! usually be adequate in 
meningitis caused by one of the usual t-ree organ- 
isms,'* sc identifying the orgarism in the cerebro- 
spinal flusd s not absolutely essent.al. Resistance to 
chlorampnren:col is rare, =nd a change o” antibiotic 
will be dxtated by lack =f clinical respcnse rather 
than by 1 vtro sensitivrties. Frophylaxs for con- 
tacts is often advised for cases of meningococcal or 
haemophlus meningitis Most hasmoplLilus infec- 
tions and abcut half of those due to men.ngococcus 
will be Gentified from blcoc culture:.? If not, 
cultures of nose and throat swabs mzy indicate 
which contacts shoulé be given “fampicin. 
Abandon ng routine lum=ar puncture would result 
in a loss of important ep:demialogical deta, especi- 
ally abau: mzningococca! disezse, but sich a con- 
sideratior will not weigh heavily with tke clinician 
faced witn an individual sick child 


The reascns for not doinz a lumbar puncture. The 
main reazon for not doizg a lambar puncture for 
suspected meningitis ıs the fear of transtentorial or 
transforamiial herniatior or ccnirg. We all accept 
that this can >ccur and may preve fatal, put can we 
estimate the risk and can we define me circum- 
stances ın ~waich the riszs outweigh the benefits? 

Coning r2sults from raised intracranial pressure 
caused by 2:ther cerebral cecema or acute hyd- 
rocephalts and may occu~ evenif a lumber puncture 
has not bzen done. Beca.tse for many yzars lumbar 
puncture was mandatore in meningitis however, 
most cases of coning hare followed lumbar punc- 
ture, sor is aot possible to know how many would 
have happened anyway. Signs may develop soon 
after lumba- puncture and it ıs l-kely that the lumbar 
puncture can only make the coning worse. While it 
may be wise to withdraw only a small amount of 
fluid at Gaznostic lumber puncture, the amount is 
not critical because howe ver carefully it :. done fluid 
may cortiaue to leak through the punctured 
mening2s efter the procedure. 


Will ams et al in 1964 described six children with 
bacterma] meningitis and signs of brain stem com- 
pressicn, two of whom showed a dramatic improve- 
ment after treatment with hypertonic urea given 
intravenously." They gave no estimate of the 
proportion of their children with meningitis who 
develoned coning. 

Horvitz et al examined the records of 302 children 
admitt2d to hospital in Cleveland, Ohio, with 
bactertal meningitis Coning was suspected clinically 
in 27. Ten children died, three of whom had had 
signs of coning. Many of those with coning di- 
agnosed clinically improved after treatment with 
mannitol] and dexamethasone, but 27% of the 
survivors had severe neurological damage. The 
authors could not identify any features on presenta- 
tion that would have predicted the likelihood of 
coning © 

Slacz found evidence of coning in six of the 90 
deaths from meningococcal infection in all age 
groups in England and Wales in 1978.'* One of the 
patients had not had a lumbar puncture, but in three 
meningococcal meningitis had been diagnosed be- 
fore lumbar puncture. In Glasgow at least five of 11 
deathsin 248 children with bacterial meningitis were 
thougkt to have been associated with brain swelling 
and conmng,'> and in a recent six month period two 
children with coning after lumbar puncture for 
meningitis were referred to the intensive care unit of 
the Hospital for Sick Children, Great Ormond 
Street. 

The-e 1s evidence, therefore, that comng may 
contribute to the outcome ın an appreciable number 
of deaths from bacterial meningitis—perhaps 30% 
or more. It 1s difficult to predict which children are 
at particular nsk, although signs suggestive of raised 
intracranial pressure, such as impairment of con- 
scilousmess, recurrent vomiting, or focal neurological 
signs, would raise suspicions Fundal signs of raised 
pressure alone are not adequate, but further evı- 
dence of inciprent coning would make lumbar 
puncture a foolhardy procedure. Such signs include 
deterioration in the conscious level, decerebrate or 
decort.cate mgidity, tomic seizures, unilateral or 
bilateral fixed dilated pupils, loss or paresis of 
ocular movements, hemuparesis, apnoea or irreg- 
ular r2spiration, and extensor plantar responses. 
Measures to reduce intracranial pressure should be 
taken immediately coning 1s suspected. 


A personal approach 


In the past ıt was my policy to insist on lumbar 
puncture for all children suspected of having men- 
ingitis. I shall continue to do so for a very young 
child who has had a febrile convulsion or for one 


who does not rapidly recover and for a child with an 
acute feverish illness when the diagnosis is uncertain 
but meningitis is a possibility. 

I shall consider treatment without lumbar punc- 
ture when the diagnosis of meningitis seems clear 
and the child is seriously ill, has a typical purpuric 
rash, has fundoscoptc evidence of raised intracranial 
pressure, has impaired consciousness, has other 
signs of incipient coning, or has been ill for several 
days. 

The debate will continue, but anv decision about 
lumbar puncture must be made by an experienced 
doctor. 
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Steroid scare 


Some chidren with asthma erd eczeme are being 
deprived of steroids because of fear of sde effects. 
The resu.t is undertreatment, particularly of those 
most seversly affected. The consequexæs of this 
may be worse than the patent&l known sde effects. 


The need fo- inhaled stercits ic. zhronic asthma 


The dea tha: prophylactic inha.ed steroids are_a last 
resort is wrong. They offe- effeztive management of 
asthma for many patients whose sympt=ms are not 
controlled by antigen avcidanse regimens, broncho- 
dilators, irkaled cromcglycete, or regular slow 
release theophylline. There stould be ne hesitation 
in using mialed steroids Hr patients net controlled 
by bronchod:-lators or crcrmogyvate, and persistence 
of bad attacks, frequert syxcptoms, cr unstable 
twice daily peak expiratary flow readirgs warrant 
prompt t-eatment with imbaled steroids. Some chil- 
dren are managed for y2ars on large quantities of 
bronchocuators alone, amd sepeated requests for 
bronchocilators should :-gges: that prcphylaxis is 
required. The underdiagi sis cf asthma is now well 
known, buz the problem of undertreatrent is less 
well appzeciated 


The safet? cf inhaled stercids in asthma 


Although 80-90% of an mha.ed dose of steroid 1s 
swallowed. it is deactiveted in the hver before 
reaching the systemic cr-culation Reguar inhaled 
steroids in therapeutic deses are remarkably free of 
unwantec 3ystemic effeccs, such as growth im- 
pairment t? Indeed, relapse of pre-existing atopic 
eczema cr allergic rhiniiss is a common problem 
when chanzing from systemmc to inhaled steroids. 
Only the question of whetner nhaled steroids cause 
a minor degree of adrena suppression is unresolved. 
A report at salivary cort sol concentrations showed 
no eviderce of suppression,’ whereas another study 
reported low nocturnal and esrly mormmng plasma 
cortisol concentrations,’ although the clinical rel- 
evance of -Fe latter study is doubtful.- ° 


Short courses of oral stercids for acute astıma 


Failure of th patient witt acute asthma to respond 
promptly t treatment wth >ronchodiltors is an 
absolute incication for zreazment witan steroids. 
Short coirzes of steroids are effective end safe,’ 8 
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but th= optimal dose and duration of such treatment 
is not known. Even a single large dose has been 
showr to be beneficial ın adults,’ but most children 
are likely to need three to seven days of treatment. 
Studies of deaths from asthma both at home and in 
hospital have repeatedly shown that steroids were 
not given, which was usually combined with a failure 
to appreciate the severity of the attack.'°!? Some 
patierts die too early in an unexpected attack for 
steroids to be effective, but while there can never be 
proof that others would have survived had they 
receiv2d steroids, at least some would probably have 
done 30. The decision to prescribe oral or rectal 
theopiylline instead of short courses of oral predni- 
solone. when maintenance treatment with broncho- 
dilato-s, cromoglycate, or steroid aerosols, or both, 
have already failed, may be a recipe for disaster. 
Similarly, while the increasing use of nebulised 
bronchodilators at home has brought benefits, some 
children are exposed to the real hazards of delayed 
referral to hospital and arrival in a morbund 
state“ 15 because a poor response has gone 
untrected 16 


The need for maintenance oral steroids in severe 
asthma 


The efficacy of prophylactic inhaled steroids may 
lead one to forget that there are a few children with 
severe intractable asthma who can only be ad- 
equately controlled with regular prednisolone or 
adrenocorticotrophic hormone (ACTH) The temp- 
tation to wean patients off regular steroids—for 
example, when they are sent to residential schools— 
can be catastrophic. An unpublished survey of 109 
British asthmatic children who had been sent to the 
Swiss alps reported that most were taken off 
steroids, but at follow up a few years later seven had 
died. There are two great dangers with this policy: 
one 1s that, although children with asthma often 
improve when sent to a residential school, they are 
liable to relapse on returning home for holidays; the 
other is that after being weaned off long term oral 
steroids, recovery of a normal hypothalamo/ 
pituitery/adrenal axis response to stress may take as 
long æ a year, and throughout that period the life of 
a child with chronic asthma is constantly at risk.” It 
is wath rememberng that suppression of the 
hypottalamo/pituitary/adrenal axis ıs far less when 
prednsolone is given in the early morning rather 


than in the evening. Adverse effects, especially 
hypothalamo/pituitary/adrenal axis suppression and 
growth inhibition, are greatly reduced when oral 
steroids are given in the morning and only on 
alternate days. The theory that the adverse effect of 
ACTH on growth is reduced has not been con- 
firmed.'!* This, combined with the need for myection, 
now means that ACTH probably has a lesser role in 
the management of severe atopic disease When 
long term systemic steroids are used, cataracts may 
develop.!? Children with severe eczema are con- 
siderably more likely to develop cataracts than those 
with asthma, but this is usually not connected with 
the administration of steroids 


Topical steroids for atopic eczema 


Treating eczema is quite unlike treating asthma, and 
far more complicated. The price for undertreatment 
of severe atopic eczema is disfigurement and handi- 
cap; the penalty for overtreatment with steroids is 
similar. With long term topical steroids, the major 
worry 1s skin atrophy, but with careful treatment of 
facial eczema this complication should not be 
troublesome. 

The different strengths of topical steroids cause 
confusion among doctors and parents alike. A good 
example of such a muddle was seen when a two 
month old infant with a facial rash was prescribed 
beclomethasone dipropionate (category I, potent) 
When this was unsuccessful, 0-5% hydrocortisone 
was prescribed, but the mother declined to go to the 
chemist because she knew hydrocortisone was, ‘far 
too strong’. 


There are some rules: 


1 Communication. Fear of using safe, mildly potent, 
topical steroids ıs a cause of needless suffering. Most 
parents have the idea that topical steroids are 
dangerous. Any prescription must therefore be 
accompanied by an explanation of the different 
steroid potencies Conventional potency gradings, 
as listed in the British National Formulary,” mean 
nothing to the layman, so an analogy with alcoholic 
drinks 1s helpful. There are four categories of topical 
steroid potency: grade IV, mildly potent, the 
‘shandy’ of the range, grade III, moderately potent, 
‘sherry’, grade II, potent, ‘whisky’; grade I, highly 
potent, ‘pure alcohol’. 

In practice the major hazard of topical steroids 1s 
skin atrophy, resulting from regular use of the more 
potent preparations (categones If], H, and J), 
especially on the face. It 1s helpful for parents to 
know that this 1s virtually impossible to achieve with 
hydrocortisone. It is common to find circular areas 
-of hypopigmentation in the region of eczematous 
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lesions, especially after the child has been in the sun. 
Most parents wrongly assume that this is a side 
effect of the steroid and are helped by being told 
about the non-specific suppression of pigment pro- 
duction resulting from any localised skin disorder. 


2 Dry skin. The skin is invariably dry in atopic 
eczema, so an ointment based steroid will be more 
effective than a cream. A potent cream-based 
preparation can usually be replaced with a weak 
steroid ointment. The regular use of an emollient— 
for example, emulsifying ointment—is likely to cut 
down dryness and may reduce the need for topical 
steroids The combination of a topical steroid with 
an antiseptic (such as clioquinol) may be useful 
where there has been a previous tendency to 
crusting, or weeping pustules which are signs of 
bacterial infection.’ 


3 Knees, wrists, and ankles. In older children it is 
common to see severe and heavily lichenified—that 
is, thickened—patches of eczema confined to the 
front of the knees, the wrists, and the ankles. Such 
lesions may not respond well to mildly potent 
steroids, and here it makes no sense to withhold a 
category II or HI preparation because of fear of skin 
atrophy. 


4 Severe generalised lesions. The larger the area of 
skin affected, and the more inflamed the skin, the 
greater 1s the risk of systemic absorption of a topical 
steroid. There is a theoretical msk of iatrogenic 
Cushing’s syndrome with the widespread application 
of topical steroids, but the dearth of reported cases 
suggests that this 1s exceedingly rare. While atopic 
eczema 1s not a fatal condition, it is easy to forget 
how severe the resulting handicap and damage can 
be. To withhold mild or moderately potent sterords 
in such patients for fear of side effects is unreason- 
able. Indeed, in a few rare patients who are 
unresponsive even to the most stringent antigen 
avoidance regimens, life is only tolerable with the 
aid of regular systemic steroids. 

Growth impairment is a feature of up to 10% of 
children with atopic eczema.” There 1s no evidence 
that the use of mild or moderately potent topical 
steroids contributes to this, although the long term 
use over large areas of skin of potent or very potent 
preparations, probably inhibits growth 7” 


5 Dilution. Diluting proprietary preparations 1s mis- 
guided either the dilute result retains the potency of 
the orginal preparation; or the efficacy is changed 
in some uncontrolled way because mixing different 
vehicles may produce unpredictable changes in 
bioavailability. Certain substances—for example, 
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salicylic acid or urea considerably ennance the 
skin pene-ration of steroids. It 1s better tc decide on 
the potency required and use a proprietary prepara- 
tion than opt for ‘Dr %’s omtment’ (Containing 
steroid, ter paste, and paraffin) the mag-c qualities 
of which are usually attricutabl2 to a highly potent 
steroid. 


6 Infection. In theory topical steroids could exacer- 
bate an area of infected eczema. In practice this 
does not occur,” and the prcb.em 1s no: mistreat- 
ment with steroids but fai ure to recognise and treat 
infection.~’ Topical steroids da not precipitate either 
initial or recurrent infectians with herpes simplex.”* 


Conclusions 


The fear cf side effects causes some doctors to 
withholc safe and effectiv= treatment wita steroids. 
Asthma end eczema cam batk be disabling and 
handicapping diseases, anz in both, undertreatment 
is currently far more common than overreatment. 
Untreated, both diseases can impair growth, and 
successful treatment usua ly rev2rses this 
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Monitoring oxygen in the newborn: saturation or 


partial pressure? 


Pulse oximeters are a new type of medical equip- 
ment, They have been welcomed warmly into adult 
intensive care and anaesthetics, where there was 
little rival technology and no fear of arterial hyper- 
oxia. In neonatal intensive care, though, where 
efficient monitonng of partial pressure 1s 
well established and too much oxygen is almost as 
worrying as too little, the place of oximetry is less 
clear The several oximeters now available are 
undeniably sophisticated instruments, but they are 
too expensive to be left gathering dust in the 
equipment cupboard because they failed to 
fulfil expectations. This article assesses what can and 
cannot be expected of oximetry in monitoring 
oxygen treatment in the newborn. 


How pulse oximeters work 


Oximeters make use of the fact that oxyhaemoglo- 
in and deoxyhaemoglobin absorb light at the red end 
of the spectrum differently; deoxyhaemoglobin 
absorbs more red than infrared and oxyhaemoglobin 
more infrared than red. The oximeter probe con- 
sists of a light emitter and a light sensor, which are 
aligned on opposite sides of a narrow part of the 
body, such as the palm or forefoot in the case of a 
baby. The emitter sends equal intensities of red and 
infrared light into the tissue, and the sensor detects 
the ratio of red to infrared that emerges. From this 
information the proportion of oxyhaemoglobin to 
deoxyhaemoglobin—that is, the percentage satura- 
tion of haemoglobin with oxygen—is calculated and 
displayed. As the instrument measures a ratio rather 
than an atsolute value no external calibration ts 
necessary. 

So that the oximeter measures the saturation of 
artenal blood rather than capillary or venous blood 
the instrument is programmed to look only at 
pulsatile increases ın oxyhaemoglobin concentra- 
tion-—-hence the term ‘pulse’ oximetry. For accurate 
measurements of arterial saturation a reasonable 
pulse must be detected Most available oximeters 
use a ‘bouncing light’ display to indicate the pulse 
amplitude and will give warning when the pulse is 
inadequate for reliable measurements At least one 
model displays an image of the pulse waveform, 
which allows the user to judge the signal quality 
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Relation between saturation and partial pressure 


Normally, 98% of the oxygen ın arterial blood is 
bound to haemoglobin and 2% is dissolved in 
plasma. Oxygen electrodes, whether in a blood gas 
analyser, an arterial catheter, or a transcutaneous 
monitor, measure the partial pressure of dissolved 
oxygen. In the physiological range, however, the 
amount of oxygen taken up by haemoglobin is a 
function of the partial pressure of dissolved oxygen, 
so that a measurement of partial pressure provides 
an assessment of the oxygen content of haemo- 
globin. The precise relation 1s described by the 
haemoglobin/oxygen dissociation curve, in which 
the oxygen content of haemoglobin is usually ex- 
pressed as a percentage of the maximum possible 


_ content—that ıs, percentage saturation The sig- 


moid shape of the curve, which is a key factor in any 
discussion of oximetry, 1s highly relevant to the 
function of haemoglobin. The flat section, which is 
principally concerned with oxygen uptake, ensures 
that arterial blood leaves the lung well saturated 
even when the partial pressure 1s reduced to about 
9 kPa—say by modest lung disease or living at 
altitude. The steep lower portion ensures an ade- 
quate oxygen supply to tissues by releasing large 
amounts of oxygen for relatively small decreases in 
partial pressure. 

There are several important influences on the 
relation between partial pressure and saturation. 
Those most relevant to neonatology are the change 
from fetal haemoglobin to adult haemoglobin, 
either naturally or due to transfusion, and changes 
in pH. Increasing concentrations of adult haemoglo- 
bin move the dissociation curve to the right, as does 
a fall in pH. Both of these effects are most 
pronounced on the steep portion of the curve. and 
I discuss their influence on tissue oxygenation and 
the interpretation of oxygen tension and saturation 
below. 

Most paediatricians are familiar with partial 
pressure and find saturation less comprehensible. 
Developing a feel for the relation between the two is 
helped by a ready means of conversion Any 
programmable calculator can be used to convert 
saturation values to partial pressures and vice versa, 
making allowance for the type of haemoglobin and 
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the pH. Hellegers et al give the formulae reeded for 
these calculations ' 


Tissue ox~geration 


The supply of oxygen to th tissues dces mot depend 
solely on the oxygenatior cf acemoglobim because 
blood flow, haemoglobin ccncentratizn, and tissue 
oxyzen corsumption are alsc important. I3 so far as 
it does depsnd on héemogkobi oxrgenation, 
however, the important factor is the amount of 
oxygen released by haemoglobin zs tke partial 
pressure of cxygen in averial blood equilibrates 
with the partie] pressure o7 oxygen in the tsue. This 
is determned by the differeace in the saturation of 
haemoglobin at the two zatial pressures and 1s a 
property cf the slope of the Cissociation curve rather 
than of ether the abschre partia. pressure of 
oxygen ın 5_asma or the absclute percentage satura- 
tion of haemcglobin For example, the reason that 
fetal haemoglobin suits the fetus is thaz. between the 
partial pressure of oxygen m fetal blood (about 4 
kPa) and the partial pressure of oxygen in fetal 
tissue (abcut 2 KPA), the =1ssociation curve of fetal 
haemoglobm ss steeper then chat of adult faemoglo- 
bin. The fact zhat fetal ha=mczlobin ts ‘left shifted’ 
compared with adult haen-o¢labrn 1s umpo-tant only 
m so far as it makes that Hssociation curve steeper 
over the relevant range. The “act that fetal haemo- 
globin has a ‘greater affinty for oxvgen’—that is, a 
higher percentage satureticn at a given partial 
pressure—is in itself wrolevant as far as tissue 
oxygenaticn is concerned: atter all, carboxyhaemo- 
glotan has a high affinity far oxygen The purpose of 
this line o? argument is to try to remove from the 
saturation-partial pressure cebate the notion that 
either one zlone is more velevart than the other to 
considerat cns of tissue oxygenatior. Knowing both 
Is quite a different matter 


Interpretir g measurement: of partial pressare (Pao2) 
and saturetion (Sao,) 


Several published article;, inclhiding tw2 in this 
issue,” °? have related oximeter rezdings to simul- 
taneous measurements o? partial pressure. They 
have all found a satisfaticry overall correlation 
between tke two, which desc1pe3 the famihar shape 
of the oxygen dissociation curve of haemozlobin A 
closer loo<. though, shows that over the upper 
section of he curve a wide range of partia. pressure 
corresponcs to a narrow range of saturation, and 
that over the lower portion D7 the curve the opposite 
is true. This 2ffect ıs megmified in the sublished 
work beceuse the graphe are construcced from 
pooled data from several -a>1es; nevertheless, it 1s 


an inh2rent effect of the shape of the dissociation 
curve. These observations are relevant to the 
interpretation of saturation and partial pressure 
measu-ements and will be discussed in relation to 
higher and lower levels of arterial oxygenation. 


AT HIGHER LEVELS OF OXYGENATION (Pao, > 12 kPa, 
Sao, > 97%). 
As lonz as oxidative insults to the developing retina 
are thcught to contribute to the pathogenesis of the 
retinopathy of prematurity, excessively high partial 
pressures of oxygen in arterial blood during oxygen 
treatment must be avoided. There is no need to 
consider here exactly what constitutes ‘excessive’, 
but for the sake of argument let us say that the 
partial pressure should not be allowed to exceed 12 
kPa. Given fetal haemoglobin and a normal pH, this 
corresponds to a saturation of about 97%, which is 
well on to the flat part of the dissociation curve. It 1s 
easy to show that even if the limits of accuracy of an 
oximet2r were as good as + 2% a partial pressure of 
18 kPa ıs compatible with a saturation reading of 
97%. E the oximeter sometimes underestimated the 
true scturation by as much as 5% it would be 
necessary to keep the reading below 92% in order to 
be sure of not exceeding a partial pressure of 12 kPa. 
Clea-ly, oximetry alone cannot guard against 
hyperoxia on the upper reaches of the dissociation 
curve end, in the case of a preterm baby receiving 
oxygen, partial pressure should be monitored when 
the saturation is greater than 90%. Preterm babies 
with gcod lungs will of course exceed 90% satura- 
tion wren breathing air, but in these circumstances 
concern about excessive partial pressures is rarely, if 
ever, relevant. In cases where hyperoxia is not a 
concern oximetry provides a satisfactory and reli- 
able mzans of monitoring oxygen treatment and a 
saturation in the range of 90-95% should be ideal. 


AT LOWER LEVELS OF OXYGENATION (Pao, 6-10 kPa, 
Sao, 85-95%). 
During neonatal intensive care the partial pressure 
of oxygen is often maintained at levels that fall on 
the stezp part of the dissociation curve. This 1s 
mainly influenced by the spectre of retinopathy, 
although sometimes lung function is too poor for 
arterial oxygenation to be improved beyond this 
pomt. Sut, even when it 1s possible to improve 
oxygenation, there may be an argument for not 
attemp ing to mprove ıt much beyond the minimum 
required for tissue oxygenation as this usually means 
using a higher mean airway pressure, which prob- 
ably increases the risk of barotrauma and chronic 
lung dBease. 

The steep part of the dissociation curve is a 
dangerous place, though, where quite small changes 
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in oxygen tension produce large changes in 
saturation, and a change in pH has a much greater 
effect on saturation than it would on the upper 
reaches of the curve. For these reasons artenal 
oxygenation at lower levels is more sensitively 
monitored by an oximeter than by an oxygen 
electrode. As an example, take a change in artenal 
pH from 7-4 to 7-25 at a constant Pao, of 6 kPa The 
saturation will fall from about 88%, which is 
satisfactory. to about 80%, which may be too low 
for adequate tissue oxygenation at a Pao, of 6 kPa. 
An oximeter will detect this, a device measuring 
partial pressure will not. 

As a guide saturations above 85% are satisfac- 
tory, between 85% and 80% may be satisfactory if 
the partial pressure is above 6 kPa, and below 80% 
are unsatisfactory: that is, assuming a normal 
cardiac output and haemoglobin concentration in 
each case. 

Despite the benefits of monitoring saturation at 
lower levels of oxygenation partial pressure stul 
cannot be ignored because it determines the rate 
and duration of oxygen transfer to the tissues and 
also the muscle tone in the wall of the ductus 
arteriosus and the pulmonary artenoles.* These 
effects cannot be exactly quantified, but the Pao, 
should probably be kept above 5 kPa whatever the 
saturation. 


Pulse oximetry in practice 


The pulse oximeter is an easy instrument to use. It 
needs neither calibration nor a warm up period and 
so gives usable data from the moment it 1s fixed to 
the patient. The response time is fast, and the 
correlation between oximeter readings and direct 
measurements of saturation on arterial blood 1s 
good. The mean absolute difference between oxi- 
meter readings and direct measurements of satura- 
tion is in the region of 3%.° The display of heart rate 
could be an important feature if the oximeter is used 
during resuscitation in the labour ward, which might 
be a useful role for the instrument The probes 
supplied with the current oximeters are adequate 
rather than ideal, and could undoubtedly be ım- 
proved with babies in mind. Compared to the 
problems of skin damage from transcutaneous elec- 


trodes, however, there ıs little to complain about.. 


Oximeters are upset by a lot of patient activity and 


will alarm frequently if the limits are not set wide in 
these circumstances. Reliable readings can be ex- 
pected only durng quiet periods. The state of 
peripheral perfusion seems less critical to oximeters 
than to transcutaneous monitors, and they are 
rather less influenced by oedema. Jaundice has a 
slight effect on oximeter readings, but too little to 
matter with modern instruments. The oximeter 
probe must be shielded from phototherapy lights or 
it will not function properly. 


Conclusion 


It is tempting to regard oximeters mainly as rivals to 
transcutaneous oxygen monitors and to debate the 
relative ments of the two systems under similar 
circumstances. It 1s true that oximetry is useful for 
routine non-invasive monitoring of oxygen treat- 
ment on many occasions, but to limit its use to that 
purpose 1s to underestimate the potential value of 
measuring saturation in addition to partial pressure 
during intensive care, particularly at lower levels of 
oxygenation. Barriers to the acceptance of oximetry 
in neonatology should be easily overcome once it is 
seen as an additional means of monitoring rather 
than an alternative. 
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SUMMARY Pulse oximeter (SaO.P) measurements were compared with direct arterial line 
oxygen saturation (SaO_) from co-oximeters in 92 instances in 43 patients, and with arterial line 
oxygen measurements (PaO 2) in 169 instances in 81 patients. The mean (SD) absolute difference 
between 5£0,P and Sa). was 2-6% (2-4) after attempt to correct for the co-oximeter falsely 
measuring a proportio- of fetal haemoglobin as cartoxy haemoglobin. For 19 infants and 
children 25 months 0.1, wno have very little fetal haemoglobin, the mean (SD) absolute 
difference of 27 comparisons was 1-8% (2-1). Comparison of SaO,P and PaO, measurements in 
46 instances when PaQ, was <6-67 kPa showed SaO, to be <90% on 40 occasions. In 24 
instances when PaO, was 213-3 kPa the SaQ.P was 298% on 22 occasions. In 23 infants 
undergoing neonatal intensive care, transcutaneous oxygen monitors were compared witk 
arterial PO» measurements in 6) instances. The mean ($D) absolute difference between PaO; 
and trarscutaneous oxysen measurements was 1-60 kFa (1-73). Ten of the 60 comparisons hac 
differences >2-67 kPa and three >£-33 kPa (maximum 8-40 kPa). 

Pulse oximetry is a clicticallvy useful technique for mareging oxygenation but further studies are 


needed to confirm its safety in premature infants at risk of retinopathy of prematurity. 


Information concerning the adequats upta<e, trans- 
port. and umloading of oxygen is vital ın the 
management of infants end chidren urdergoing 
intensive care. While indwelling arterial limes can be 
used to obta these data, icsertian of catheters may 
be difficclt and cause discomrort and serious side 
effects; thrombosis and blood loss may occur. 
Samples tasen by stab give unreuable daza and the 
procedure is painful Correction of the anaemia 
caused ty repeated blood sampling ts usually 
achieved by -ransfusion ot adult haemoglobin. By 
changing tie position of the oxygen dissociation 
curve, these transfusions may compromise uptake of 
oxygen in tre lungs if there $ a low alveolar PO2. To 
overcome the problems inkerent in repeated blood 
sampling heated transcucaneous PO, monitors 
(TcPO,2) heve been widely sdopted. Althcagh over- 
all correlafions between TcPO, and arterial PO, 
(PaQ,) are hizh,'“ a considzrable proportion of the 
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comparrons reported have shown differences be- 
tween transcutaneous and arterial line measure- 
ments This is particularly important when these 
monitcrs have been used for clinical rather than 
researck purposes * ° © Lack of agreement between 
TcPO, end PaO, measurements is particularly likely 
in inferts older than 8 weeks’ and when skin 
perfusion is poor.2° To compensate for these 
errors tis the policy in some mtensive care units, 
including ours, to validate TcPO2 measurements 
using samples from arterial line. 

In ozher units, however, TcPO, values are re- 
garded =s reliable enough to direct changes in 
inspired oxygen concentrations and mechanical ven- 
tilator management without such validation. 

In this study we report our experience with pulse 
oximet-y {S,O,P) and TcPO2 measurements in the 
monitoring of oxygenation in neonatal and paedta- 
tric int21sive care. 
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Patients and methods 


A total of 85 infants and children were studied. 
Twenty four were undergoing treatment in the 
neonatal mtensive care unit at St Mary’s Hospital. 
Their ages ranged from 1 to 47 days, gestational age 
at birth from 24 to 40 weeks, and birth weights from 
690 to 3970 g. Most of them (99%) were receiving 
additional inspired oxygen, 70% were being venti- 
lated, and 12% were receiving continuous positive 
airways pressure (CPAP). 

The remaining 61 infants and children were 
undergoing treatment at the Brompton Hospital; 53 
were receiving paediatric intensive care and eight 
undergoing cardiac catheterisation. Their ages 
ranged from 1 day to 13 years, 53 had congenital 
heart disease and eight had major respiratory 
disorders. 

A pulse oximeter sensor (Nellcor) was used 
to obtain non-invasive measurements of arterial 
oxygen saturation In this technique’? | light of two 
wavelengths is transmitted through a tissue bed from 
the surface of the skin. On the opposite side of the 
tissue bed there is a photodetector which senses the 
transmitted light. Within the oximeter a light 
plethysmograph is constructed for each arterial 
pulse waveform ın the tissue bed and calculations 
made of the light absorption with each pulse. Thus 
background colour change is ignored (except in 
terms of the intensity of the ight source), and only 
pulsatile (arterial) light absorption measured. The 
technique is independent of skin colour, thickness, 
or texture. The response time 1s affected if the 
application site is cold, even if pulsations are 
present, and the instrument cannot work in the 
presence of very low arterial blood pressures. 
Audible alarms can be set for low saturation 
readings and for high or low heart rates. The 
amplitude of the light plethysmograph used to 
calculate each saturation value is displayed on the 
front of the machine as a linear array of diodes 
emitting light. The calculation of saturation by the 
oximeter was expressed as an average over a 
particular time period; an average of two to three 
seconds of data was taken in this study, during which 
time the arterial waveforms had to be of adequate 
quality—that is, resemble blood pressure waveforms 
and be of adequate amplitude compared with 
baseline noise. For most of our compansons the 
analog output of each arterial waveform was ex- 
amined on an oscilloscope. 

The pulse oximeter sensor was attached to the 
child’s finger, toe, or lateral side of the hand or foot 
in a position which matched the artertal line, thus 
avoiding possible errors caused by intracardiac or 
ductal shunts. The sensor was covered with a dark 


blue mitten or sock to reduce the effect of ambient 
light, particularly during phototherapy. 

PaO, measurements from the arterial line samples 
were made on autocalibrating blood gas analysers 
(Corning 178 and Radiometer ABL) within two 
minutes of sampling. Calibrations were checked 
daily by chemical pathology technicians against 
standard reference solutions at three levels Samples 
of blood from arterial lines were analysed for 
oxygenated and reduced haemoglobin, carboxy- 
haemoglobin and methaemoglobin on co-oximeters 
(Corning 2500 or IL282), also within two minutes of 
sampling. These instruments were calibrated against 
control solutions once daily. 

Pulse oximeter measurements were compared 
with arterial lime PO, concentrations on 169 ın- 
stances in 81 patients, and with arterial line satura- 
tion measurements corrected for methaemoglobin 
and carboxyhaemoglobin on 92 instances in 43 
patients. 

Measurements of TcPO, (Hewlett Packard 
78850A, Radiometer TCM20, Kontron 820, and 
Novametnx 850) were made at skin temperatures of 
44°C, and the sites for comparisons were chosen to 
avoid inconsistencies that could result from a right 
to left shunt. All TcPO, sensors were applied by 
trained nurses, and were recalibrated before each 
application (at four hourly intervals) for each 
patient. No infant was allowed to lie on the sensor. 
TcPO, monitors were used only in the neonatal 
intensive care unit 

Measurements of TcPO, were compared with 
arterial line PO, measurements in 60 instances on 23 
infants (mean age 10-5 days, maximum 47 days). 

When comparing alternative methods of measure- 
ment, correlation coefficients may be of interest but 
ın many cases are misleading, so they were not 
included. The absolute differences were analysed on 
the assumption that measurements from artenal line 
samples are more accurate than any other method. 

The pulse oximeter measures oxyhaemoglobin as 
a proportion of the total functional haemoglobin 
present—that 1s, only oxygenated + reduced 
haemoglobin. Co-oxumeters also measure meth- 
aemoglobin and carboxyhaemoglobin, and these 
must be taken into account when compaming pulse 
oximeter and arterial line sample measurements. 
With samples from infants younger than 5 months, a 
variable is the unknown amount of oxygenated fetal 
haemoglobin present Although this is a functional 
haemoglobin and is treated as such by the pulse 
oximeter, part of the fetal haemoglobin is fals2ly 
estimated as carboxyhaemoglobin by both co- 
oximeters. The proportions of fetal and adult 
haemoglobin, together with as yet undetermired 
factors, have been shown to affect the relation 
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between this measured carboxyhaemoziobin and 
true carboxvhaemoglobin.!? ° To sve-come this 
problem comparisons ot SaQ-; in this study have 
been shown separately fov infants above end below 5 
months cf age. After 5 montis, fetal hcemoglobin 
concentrations will be law '* 

For ali measurements a correction formula de- 
scribed >v Brown’ ad recommended by the 
manufacturers of the co-oxmmeters wes used to 
provide values for funccnal SaO. This formula 
is’ functional SaO, (%)=Fractional SaO=x 100/100— 
(carboxyhaemoglobin+m=2thaemoglobin); fractional 
SaO.=orygenated haem 210 in/(oxygenated hae- 
moglobir+reduced haemogicbin+carboxyhaemo- 
glabin+methaemoglobin}. 


Results 


Comparisons of SaO2P azc ar-erial SaOQz were made 
on 65 occasions in 24 infants [23s tnan 5 months old, 
and on 27 occasions in infants and children over 
5 mons of age. Fig ~- shcws the results of all 
comparisons, and fig 2 these for mfants and 
children over 5 monthe of age. The variability 
between the two values, n2as.1red as the mean (SD) 
absolute difference for all patients, was 2-6% (2-4). 
Twelve cf 92 compansore (12%) showed differences 
25% (maximum 10%. Fer 19 infants over = 
months cid the mean (SD) absolute differences of 27 
comparisons was 1:8% {2-1} and only four (15%) 
showed absolute differences =5% (maximum 7%). 

The mear actual (sigted) cifference tor infants 
under £ months old was +2-04%, and fo~ those over 
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5 months +0-74% (in both instances the mean for 
the co-oximeter exceeded the mean for the pulse 
oximeter). 

Fig 3 shows the pulse oximeter values plotted 
against arterial line PaO. measurements made on 
169 instances in 81 patients. Some of the variability 
shown in this figure may be due to a range of 
dissociation curves showing differing displacements 
to the left, typical in preterm babies with high 
concentrations of fetal haemoglobin. Comparisons 
of SaO.P and PaO; in 46 instances when PaO, was 
<6-67 kPa showed SaO,P <90% on 40 occasions, 
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while in 24 instances when PaO, was 213-3 kPa the 
SaO,P was 298% on 22 occasions. 

TcPO, and artenal line PaO, were compared on 
60 instances ın 23 infants (fig 4). The mean (SD) of 
the absolute differences between TcPO, and PaO, 
was 1-67 kPa (1-73). Ten of the 60 comparisons (on 
six different infants and four different machines) 
showed differences of >2-67 kPa. Three compari- 
sons on three different infants showed differences 
>5-33 kPa (maximum 8-40 kPa). 


Discussion 


When care is taken to use only high quality arterial 
waveforms, pulse oximetry is a useful, non-invasive 
technique and represents a considerable advance in 
monitoring oxygenation in infants and children 
undergoing intensive care. Our experience 1s similar 
to that of others,” '*”° but this study has highlighted 
the problem of measuring fetal oxygenated haemo- 
globin saturation in infants under 5 months old when 
validation of SaQ2P is seriously limited by the 
inaccuracy of the co-oximeters. After an empirical 
correction for the false measurement of a proportion 
of oxygenated fetal haemoglobin as carboxy- 
heamoglobin, the mean absolute difference between 
SaQ2P and SaO, was 2-6%. When comparisons 
were limited to an age at which fetal haemoglobin 
concentrations were low, the mean absolute differ- 
ence was 1-8% and exceeded 4% in four of 27 
comparisons. 

Recently corrections according to the proportions 
of fetal haemoglobin have been published by Corne- 
lissen ef al? and Ryan et al !? Nevertheless, we 
suggest that in future studies the base line measure- 


ment would be better obtained by using a non- 
spectrophotometric method of measuring arterial 
blood sample oxygen saturation—for example, from 
direct measurement of oxygen content. 

Over the steep part of the dissociation curve, the 
most important part of the reading in ill patients 
with problems associated with tissue oxygenation or 
the uptake of oxygen from the lungs, the quantity of 
oxygen transported in the blood, and the availability 
of oxygen are more usefully reflected by oxygen 
saturation than by PaO. In the presence of fetal 
haemoglobin where the curve is shifted to the left, 
SaO, may be adequate at relatively low values of 
PaO, and increasing the PO, may not increase the 
unloading of oxygen to the tissues. With fetal 
haemoglobin present oxygen saturation may be 95% 
at a PaO, of 6-67 kPa. When the curve is shifted to 
the right, as in acidosis, with increasing tempera- 
ture, or following transfusion of adult blaod, 
optimal availability of oxygen to tissues may require 
relatively higher PaO, values. Under these circum- 
stances a PaO, of 12-7 kPa may be required to 
provide 95% saturation, the saturation being only 
70% at a PaO, of 6-67 kPa. 

As far as clinically important hypoxaemié ıs 
concerned, analysis of our data shows that in 46 
instances with a PaO, <6-67 kPa, oxygen saturation 
was <90% on 40 occasions. Figure 3 shows that the 
steep part of the curve begins at about 90% We 
suggest that values less than this should be avoided. 

The problem of avoiding hyperoxaemia when 
using SaO, rather than PaO, measurements is of 
major concern in neonatal intensive care becaus2 of 
the risk of retinopathy of prematurity”! **; a large 
and possibly harmful change in PO, can occur in the 
presence of small or, in the case of 100%, zero 
change ın saturation values. In this respect, TcPO, 
could provide a more reliable indicator of hyperox- 
aemia. In practice, however, the reliability of TcPO, 
measurement decreases as PaO, increases.! * > © It 
was reassuring to note that using pulse oximetry in 
the 24 instances when PaO, was 2100 mmHg, the 
SaQ2P was =98% on 22 occasions. Nevertheless, in 
the presence of additional inspired oxygen or 
CPAP, our data suggest that to avoid PaO, values of 
>13-2 kPa in newborn preterm infants true arterial 
oxygen saturation values of >95% should be 
avoided. In our data from patients over 5 months of 
age the co-oximeter exceeded the pulse oximeter by 
2% or less in 85% of instances with a maximum of 
7%. This relatively small quantity of information 
from older infants does suggest that pulse oximeter 
values of 90% should avoid hyperoxia. Neverthe- 
less, more investigations into the calibration and 
validation of pulse oximeters for use ın neonates are 
required. Without additional inspired oxygen, 
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SaO,P valwes in healthy normal infants are often 
>98%, anc this safety level of 91% is oaly relevant 
when addinonal oxygen 1s being giver. 

In practice it is vita] th=t the operztor appreciates 
the numter af arterial pu.se waveforms (or the time) 
over which the pulse ox-neter is averaging satura- 
tion. Measurements of <aturation avezaged from 
over a long time periot should theorztically de- 
crease €r-c7s and damper anv short term oscillations 
in saturetion. Long term average measurements 
will, however, provide accurate readings only rf all 
of the waveforms are of clequete quality. Measure- 
ments madz more often over short average times 
should aro-:d this possible source of error, and are 
probably a safer way of using his instrument. It is 
essential tha: the quality of al’ waveforms used to 
derive a perticular saturztion valie are adequate. 
Fig 5 shows the kind of artefact that may result 
from inadequate waveforms. The mon or used in 
this present study provided a bouncing | ght display 
to indizete the quality of each waveform; we 
consider -Eat this may be insufficient. A monitoring 
oscillosecpe showing the qualicy of the waveforms 
on whiz “he calculaticus were based would be 
useful. Alternatively, the analog output of the 
arterial waveform signas could be di-played on 
ECG moantar at the bedside. 

Previous investigators’? have examued correla- 
tions between TcPO, anc arterial line PC measure- 
ments, anz the lack ot reliasle comparisons by 
clinicians as distinct from -esearch workers has been 
well docamented.? 56 Fanconi et aP -eported a 


mean abtsclute differerze of @-93 kPa (range 
—1:87 to +5-53), with 1C of 108 values differing by 
>2-67 kPa, and Kraus et 3 reported thatabout 20% 
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of valaes differed by more than 2-67 kPa.° Similarly 
our data (fig 4) shows that 10 of 60 comparisons 
differed by more than 2:67 kPa, and three of 60 by 
>5-32 kPa, (maximum 8-40 kPa). Inexplicable and 
clinicelly relevant differences between TcPO? and 
PaO, measurements have been identified,’ and our 
study confirms that TcPO2 measurements must be 
validated frequently, and that changes in inspired 
oxygen must not be based on TcPO, alone but 
always checked by blood gas analysis. 

TcFO, measurements are known to become less 
reliab e as patients get older,’ and they are unsuit- 
able tor older preterm infants with chronic lung 
disease who are receiving additional inspired 
oxygen Pulse oximetry may be particularly valuable 
in this group 

Potzntial advantages of the pulse oximeter ın- 
clude the rapidity of achieving a measurement after 
the probe has been applied, the internal calibration, 
the leck of skin heating, and the fact that the 
characteristics of the arterial waveforms indicate 
whether the probe has been correctly applied. This 
last advantage is particularly important; TcPO, 
electrodes do not have this capacity 

The major disadvantage of the pulse oximeter is 
its susceptibility to artefacts caused by movement. 
This is probably inherent in the ‘transmission’ 
methcd and may be difficult to overcome. While the 
babies were crying, squirming, or having seizures, 
when SaQ, may well fall, the monitor was unable to 
identizy satisfactory arterial waveforms for the 
measurement of saturation Fig 6 illustrates short 
lived 2pisodes of true arterial hypoxaemia during 
short apnoeic pauses and periodic breathing in 
normel preterm and fullterm infants, which may 
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Fig 6 Pertodic breathing in apparently healthy preterm infant with dips in SaO, signal to around 60% 


after each apnoeic pause 


produce many low saturation alarms. To overcome 
this problem it would be necessary to be able to 
measure the duration of the hypoxaemia, or track a 
breathing movement signal, so that episodes of 
hypoxaemia associated with short apnoeic pauses 
and periodic breathing could be differentiated 
from persistent baseline hypoxaemia, or from 
hypoxaemia associated with prolonged apnoea. 
Other problems include the difficulty of being sure 
that the artenal waveforms are adequate and the 
relatively high cost of the probe; this may tempt 
nursing staff to use them on more than one 
patient, so increasing the msk of cross infection. 
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Bone mineral content in bronchopulmonary dysplasia 


S RYAN,* P J CONGDON,* A HORSMAN,+ J R JAMES,” J TRUSCOTT,+ AND R ARTHUR* 


*Regional Neonatal Surgical and Intensive Care Umt and }MRC Mineral Metabolism Unit, General 
Infirmary, Leeds 


SUMMARY Fourteen preterm infants who developed bronchopulmonary dysplasia diagnosed 
radiologically were compared with a group of similar infants who did not. The two groups were of 
comparable maturity and birth weight. The clinical histories indicated that those infants with 
bronchopulmonary dysplasia had had longer periods of supplemental oxygen, more frequent 
treatment with dexamethasone, and a higher mean total dosage of frusemide. 

Bone mineral content in the mid-forearm was measured by photon absorptiometry at or near 
the postconceptional age of 40 weeks ın all cases; no significant difference was found between the 
two groups, although both were severely undermineralised when compared with infants born 
at full term. In both groups mean daily calcium intake (about 70 mg/kg/day) was about half the 


daily intrauterine accretion of calcium. 


Impaired skeletal mineral absorption 1s common in 
preterm infants after prolonged intensive care.’ In 
such cases the deficit in bone mineral content 
(BMC) can be measured accurately by photon 
absorptiometry,” and we have shown that at a 
postconceptional age of 40 weeks the deficit in BMC 
in the mid-forearm compared with that in the arms 
of full term infants measured at birth 1s about 
Whos 

Inability in postnatal life to match intrauterine 
skeletal mineral absorption may be exacerbated by 
several factors including prolonged intravenous 
nutrition with its inherent limitation on mineral 
intake®; fluid restriction, resulting in decreased 
intake of calcium and phosphorus; physiological 
losses of calcium and phosphorus in stool and urine, 
which limit the quantities retained; chronic 
acidosis®; and treatment with steroids’ and 
diuretics. These factors are more common in 
infants undergoing prolonged intensive care, who 
often develop bronchopulmonary dysplasia (BPD). 

Although there have been reports of radiologic- 
ally diagnosed bone disease occurnng 1n conjunction 
with chronic neonatal lung disease,’ !° only once to 
our knowledge has its severity been measured by 
photon absorptiometry.'! As part of a larger study 
of bone mineral absoption ın neonates we compared 
otherwise similar groups of preterm infants with and 
without BPD to ascertain whether underminerali- 
sation was more severe in those with BPD. 
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Patients and methods 


This retrospective study was confined to infants who 
had undergone photon absorptiometry of the fore- 
arm at or near the postconceptional age of 40 weeks. 
Informed consent was obtained from the parents 
and the study approved by the hospital ethical 
committee. 

Over a period of 26 months 14 infants who needed 
ventilation for hyaline membrane disease developed 
radiological and clinical evidence of BPD. Using 
established criteria,’* a paediatric radiologist (RA) 
graded their chest radiographs as showing either 
moderate or severe BPD. Fourteen infants of 
similar maturity and birth weight who were in the 
unit during the same period were identified and 
formed the control group; they were selected be- 
cause they too had been ventilated but their chest 
radiographs showed either mild or no changes of 
BPD. Table 1 shows the sex, gestational age, birth 
weight, and duration of stay in the unit of each 
infant. 

The number of days of ventilation and the number 
of days of supplemental oxygen were recorded for 
each infant. Table 2 gives these details together with 
the number of days of intravenous fluid replace- 
ment, acidosis (blood pH less than 7-30, usually 
respiratory in ongin), and treatment with dexa- 
methasone (0-1 mg/kg/dose) when these data were 
available. Only one infant in the control group 
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Table 1 CH ecal details of ta;anis studsed 
Case Se Gestačonal Birth Stay in 
No age werghi uni 
(weex_) (2) (days) 
Group vith BFD 

1 E 26 725 94 

2 F 26 9%) 98 

3 M 26 1010 84 

4 hi 26 1020 78 

5 F 27 780 72 

6 F 27 1125 91 

7 M 27 740 70 

8 M 27 1300 T7 

3J M 28 1000 60 
19 M 28 1000 55 
il F 29 1200 98 
12 M 29 15% 105 
13 M 30 1300 82 
14 M 30 1770 70 
Mean 20S. 1105 81 0 
SD 145 30) 149 
SE 0-3¢ &) 4-0 

Contre! group 

15 F 26 84) 80 
15 N 26 909 70 
17 M 27 725 65 
18 M 27 1009 91 
19 = 28 115) 32 
21) = 28 1503 84 
21 N 28 125) 84 
22 Ml 28 130) 63 
23 AI 28 135) 64 
24 M 28 145) 38 
25 = 29 140) a 
25 > 30 80) 54 
27 = 31 1103 52 
28 M 31 140) 51 
Mean 28 21I 1155 64-6 
SD 1 SE 263 178 
SE 0 47 7) 4-7 


received dexamethasone (fer laryngeal oedema). 
Table 3 shows the number of dose: of frusemide 
(1-2 meg/xg) given to each infant, treatment with 
dexametkasone or fruserude, or both, was always 
siopped beccre discharge from. the unit. 

Oral flaid intake was asec to dzrive energy and 
mineral mtakes from manufacturers data sheets. 
Table 3 sts the total celium intake with corres- 
ponding nean daily intekes of fluid, energy, and 
calcium up to the day wren photon absorptiometry 
was performed. Fluid inzeke was unknown in two 
cases, 

We alwevs supplemen: the milk with vitamin D 
(400 or 1090 IU daily) once oral feeds can be 
tolerated and vitamin D mtake 1s usually recorded 
througho.1t each infant’s stay tn the unit; the mean 


daily intake over the period up to discharge was 
calculated for each infant and 1s also shown ın table 
3 No attempt was made to estimate vitamin D 
intake after discharge from the unit. Data were not 
available in three cases. 

BMC im the mid-forearm was measured as pre- 
viously described.* * Photon absorptiometry of the 
forearm in neonates entails a small skin entrance 
dose of 0-03 mGy (3 mrads) for each investigation; a 
0-5 cm length of forearm is irradiated. The proce- 
dure was done in 24 of the infants at postconcep- 
tional ages ranging from 37 to 41 weeks, and the 
remaining four within six days of these limits. 
Results are expressed as mass of ash per unit length 
(mg/cm) Crown-heel length (cm), weight (g), and 
ulnar length (mm) were measured when photon 
absorptiometry was performed. Table 4 shows the 
results of the radiological grading for evidence of 
BPD, the results of photon absorptiometry, and 
anthropometric data. Blood samples were taken for 
assay of plasma concentrations of 25-hydroxy- 
vitamin D from 18 of the 28 infants on the day that 
absorpuometry was performed |° These results are 
also shown in table 4 

When the data were normally distributed the 
mean, standard deviation (SD), and standard error 
(SE) of each measurement were computed for each 
group and the significance of the difference between 
the two group means calculated with the unpaired 
Student’s ¢ test. Otherwise only the means were 
calculated and a non-parametric test (Mann- 
Whitney U test or Wilcoxon rank sum test) used to 
calculate the significance of the differences between 
the two groups. Two tailed probabilities are quoted 
throughout. 


Results 


There were no significant differences in mean 
gestational age or birth weight between the infants 
with BPD and the controls (Table 1). Those with 
BPD spent significantly more tıme in the unit 
(p < 0-02; table 1) and required more days of 
ventilanon (p < 0-001) and supplemental oxygen 
(p < 0-001, table 2) than the controls. Intravenous 
fluid replacement was undertaken significantly more 
often (p < 0-01) and acidosis occurred more fre- 
quently (p < 0-005) ın the group with BPD than in 
the control group. Infants with BPD were- treated 
more frequently with dexamethasone (p < 0-005; 
table 2); the mean total frusemide dosage was also 
significantly higher (p < 0-05; table 3). 

The mean total calcium mtake was significantly 
lower in the group with BPD than in the control 
group (6-46 g v 10-33 g; p < 0-05; table 3). The 
mean daily calaum intake in the group with BPD 
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Table 2 Number of days of ventilation, supplementary oxygen, intravenous fluid replacement, acidosis, and treatment 





with dexamethasone therapy 
Case No Ventilation Oxygen Flutds Acidosis Dexamethasone 
Group with BFD 
i 32 84 45 22 24 
2 23 65 30 29 30 
3 49 98 38 37 9 
4 20 56 19 15 11 
5 17 28 34 13 9 
6 24 27 32 3 0 
7 26 88 42 18 0 
8 12 22 41 8 22 
9 31 20 — — m 
10 22 85 40 30 8 
il 21 26 24 19 31 
12 37 36 38 14 0 
13 18 36 29 14 38 
14 37 69 44 14 7 
Mean 26:4 52 9 35:1 18-4 14:5 
Control group 
15 22 29 43 15 0 
16 5 27 7 7 0 
17 1 1 3 4 0 
18 18 43 32 — 6 
19 4 5 6 3 0 
20 26 21 33 22 0 
21 22 26 61 12 0 
22 8 9 14 8 0 
23 14 16 17 5 0 
24 7 10 9 5 pee 
25 f 19 9 9 0 
26 i i 2 I 0 
27 7 7 9 T 0 
28 14 i7 17 6 0 
Mean 11-1 16 5 18 7 8 0 0-5 


(expressed as mmol/kg/day) was also lower but not 
significantly so. Daily fluid and energy intakes were 
significantly lower in the group with BPD than in the 
control group (p< 0:02 and p< 0-05, respec- 
tively). 

The group with BPD had a lower mean vitamin D 
intake than the control group (306 v 472 IU daily); 
this difference was significant (p < 0-05). The mean 
plasma 25-hydroxyvitamin D concentrations around 
the postconceptional age of 40 weeks were com- 
parable and not significantly different between the 
two groups; in the group with BPD one infant had a 
value below 25 nmol/l whereas four controls had 
values below that limit. 

At about 40 weeks the infants with BPD were on 
average lighter than the controls (table 4); the 
difference (about 430 g) between the group means 
was significant {p < 0-05). There were no significant 
differences between the two groups in mean crown- 
heel length, ulnar length, or BMC. Even when the 


extreme cases were contrasted the mean BMC did 
not differ significantly between those with and 
without BPD; mean (SE) BMC ın nine infents 
classified as having severe radiological changes 
associated with BPD was 98-0 (5:5) mg/cm, and in 
10 controls with no radiological evidence of BPD the 
corresponding value was 105-1 (11-4) mg/cm 
Although significant differences between groups 
could not be shown, the mean BMC was only about 
100 mg/cm in both the BPD and control groups; in 
contrast, the mean value in full term infants 
measured at birth with the same apparatus has been 
shown to be 194-0 (3-7) mg/cm.* 


Discussion 


During pregnancy the placenta provides the fetus 
with a readily available source of calcium and 


- phosphorus. It has been estimated that the accretion 


of calcium in utero 1s about 130 mg/kg/day during 
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Table 3 751i! number of do: e of frusemide ard intake of celerum ana average daily intake of fluid, energy, 


calcein, ard tiaman D 














Case Total intake Daily imtake 
No 
Frusemide Caleiiuin Fluid Energy Calcium Vitamin D 
(No of (g) {milkg) like) (mmolikg) (IU) 
doses) 
Group ith BPD 
1 22 ER 172 117 252 
2 8 E34 152 =i. 0 2 62 230 
3 109 c55 169 z9 1 92 176 
£ 29 137 853 
5 7 = 65 157 23 1 i4 453 
6 7 = 86 149 [3-7 115 582 
7 50 ™.49 140 20 6 1-50 213 
8 0 & 96 138 90 E71 220 
9 & 60 132 99 1 86 
10 60 4 44 137 2 34 195 
1} 2 
12 49 12-93 135 99 181 143 
13 Q 38 133 55 099 281 
14 ii4 3-60 134 7-7 1 40 77 
Mean 35 2 546 144-3 39 0 163 306 
SD 12-6 29 051 
SE 3°5 99 015 
Control group 
15 11 14 45 143 337 1 81 475 
16 l 13-92 165 26 0 2°14 478 
17 0 7 63 219 337 3 16 384 
18 3:23 157 136 178 618 
19 0 7 24 167 275 1 26 911 
20 28 331 165 218 175 552 
21 4 3 42 140 14-1 0 79 97 
22 0 B 33 167 29-9 210 374 
23 6 11 8€ 139 25 1 88 490 
24 21 11 9€ 139 22 4 1-90 424 
25 9 
26 0 15 4€ 187 313 2 66 464 
27 3 611 165 26 4 141 592 
28 6 10 32 153 22 4 Ia 273 
Mezn 68 10:33 162-0 24 6 1 88 472 
SD 22-3 Sa 0 59 
SE 62 15 0 16 


the last inester of preznancy, resultng in the 
deposition >? about 25 z of calcium im the fetal 
skeleton. * Eecause mary premature irfants have 
nutzitionel problems it ig not surprisicg that in- 
adequate skeletal munera: absorption is common. 
Altnough skeletal changes associated with neonatal 
bore disease can sometimes be detected radio- 
logically, > the more sensitive -echnique of photon 
absorpticmziry has showa that the tones of almost 
all premature infants are Eficient in minzrals by the 
time they reach the pcostconceptional age of 40 
weeks.? “ 

There are compelling theorescal seasons for 
believing that inadequcte skeletal mmeralsation 


should be more pronounced i infants who 
develop BPD. As we have shown, these infants are 
generally more ill and require longer periods of 
ventilation and supplemental oxygen with restriction 
of flu:ds, and hence lower calcium and phosphorus 
intakes. Although we did not attempt to carry out 
balance studies, in both the BPD and control groups 
the average daily calcium intake over the study 
period was far less than would be expected in 
utero Furthermore, the calcium available for 
absor>tion into bone was considerably less than the 
intake because retention was probably no more than 
50%.-° Calcium retention in the group with BPD 
was probably further reduced by treatment with 


Table 4 Observations at postconceptional age of 40 weeks 
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Case No Radiological Weight Crown-heel Ulnar BMC 25-Hydroxy 
grade” (g) length length (mg/cm) viamin D 
(cm) (mm) (nmol/l) 
Group with BPD 
1 3 1775 40 2 57 5 94.1 
2 3 2170 44.3 64-0 86 3 
3 3 1980 40-6 67 0 1214 198 
4 2 2700 44-5 69 0 92 0 149 
5 3 2570 45-5 73 0 66 0 
6 3 1400 40 2 610 1118 58 
7 3 1620 39 5 610 89-2 
8 2 1990 43 5 69-0 101-1 113 
9 3 1900 409 66-0 102-3 
10 3 1400 39 1 56 3 109-2 
11 2 1650 421 63 0 96 7 69 
12 2 2650 46-9 73 0 1297 8 
13 2 1830 42-3 670 97-0 52 
14 3 1450 43-8 60 0 101-3 25 
Mean 1935 42 39 64-77 99 86 84 
SD 446 2 41 5-28 15 57 
SE 119 0 64 141 416 
Control group 
15 0 2520 46 0 fags 79 6 
16 0 3000 415 67 0 126 1 82 
17 0 1600 40 0 58 0 65-0 4 
18 1 1840 405 60 5 90-4 
19 0 2730 451 75 0 100-2 107 
20 1 1650 40 2 64 0 875 23 
21 1 1520 40 0 62 0 79 3 18 
22 1 2500 45-0 69 0 104 7 15 
23 0 2800 47 5 74-0 12775 201 
24 0 3450 50 8 85-0 124 0 
25 0 2180 446 69-0 93 2 78 
26 0 2700 45-7 72-5 68 7 
27 0 1800 42 0 65-0 82-9 105 
28 0 2780 48 2 75 0 183 5 131 
Mean 2362 44-08 69 18 100-90 76 
SD 599 3 45 7-15 31 17 
SE 160 0-92 191 8 33 


*0 = normal, 1 = mild, 2 = moderate, 3 = severe BPD 


frusemide, which is known to increase urinary 
calcium excretions.® Additionally, because steroids 
cause a reduction in the mineral content of bone in 
adults, it might be expected that treatment with 
dexamethasone would also have deleterious effects 
on the infant skeleton.’ 

Despite these expectations we did not detect a 
difference in BMC of the forearm between the BPD 
and control groups using the most sensitive tech- 
nique available When compared with full term 
infants at birth the preterm infants with BPD 
observed at 40 weeks were severely deficient in 
minerals, but this seems to be a consequence of their 
prematurity and not a secondary effect of treatment. 
Greer and McCormick reached a similar conclusion, 


even though their controls were on average more 
mature and heavier than our infants with BPD.!? 

Though madequate intake of both calcium and 
phosphorus 1s likely to be a major cause of mineral 
deficiency in preterm infants,” vitamin D deficiency 
is also associated with bone disease.'® Although the 
babies ın our study ultimately received the recom- 
mended intake of 400 IU/day, this could not be 
achieved untu oral feeds were tolerated in sufficient 
quantities. Some infants received more vitamin D 
than ıs recommended (Table 3), and in some cases 
when enteral feeding was delayed the daily average 
intake over the period of stay in the neonatal unit 
was well below the recommended value. Although 
plasma 25-hydroxyvitamin D concentrations were 
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surilar in the two groups at the time that BMC was 
measured, when vitamin — -ntake was mcst likely to 
be optimal, those concemtraticrs mught not reflect 
earlier vitarim D state. Several infans had 25- 
hydroxyvitamin D values Lelew the comcentration 
regarded as indicating «tami D deficiency (25 
nmol/l} Within this set of Jata, however, no 
Significant association 3ewe>m the plasma 25- 
hydroxyvitamin D concent-eti=ms ard EMC could 
be shown. 

The results of this study indiate that tne skeleton 
is deficient ın minerals in mtents with BPD as a 
consequence of their premztun y. That such infants 
were not found to be m=re sewerely unJermineral- 
ised than preterm coatrols without BPD was 
surprising. Both minera and wtamm [ intakes in 
preterm infants may be sutoptimal dun g their stay 
in the neoratal unit, end bath factors probably 
contribute to the deveiopmet of necnatal bone 
disease, although the 2oss- deficient mineral 
intake (compared with the ircrauterine accretion} 
may be the more impcrtent.’ It 15 reassuring to 
know that the current trea:zment of BPD with 
frusemide and dexametLisone does not seem to be 
detrimental .!? 
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Validity of forced expiratory flow volume loops 
in neonates 


E W HOSKYNS, A D MILNER, AND I E HOPKIN 
Department of Neonatal Medicine and Surgery, City Hospital, Nottingham 


SUMMARY It is claimed that suddenly squeezing a newborn baby’s trunk with a pressure of 
3-4 kPa produces a flow volume curve that can be used to measure the function of the small 
airways. If the squeeze is applied during expiration rather than at the end of inspiration, 
however, anomalous results may be obtained. One possible explanation is that the babies are 
limiting expiratory flow by making inspiratory efforts in response to the applied external 
pressure. 

The response of 10 healthy term neonates to forced expiration was studied by using an 
oesophageal balloon. The squeeze was provided by an inflatable jacket, and measurements of 
oesophageal pressure and jacket pressure were recorded, as well as flow and volume changes at 
the mouth. Two hundred and twenty one squeezes were performed at different points in the 
respiratory cycle. In 188 squeezes an inspiratory effort was evident before the oesophageal 
pressure reached a plateau (mean time to peak pressure = 155 ms). For the remaining squeezes a 
plateau pressure was associated with closure or narrowing of the upper airway in most of the 
babies. When the squeeze was applied at low lung volumes the inspiratory effort was significantly 
earlier and stronger than around end inspiration. Thus a baby makes a reflex inspiratory response 
to chest compression that may interfere with the measurement of airway function when this 


technique is used. 


Much of our knowledge of Jung function is based on 
the results of tests on forced expiration. The peak 
flow is the simplest and most commonly used test, 
but more information can be obtained from a 
maximum expiratory flow volume curve. In parti- 
cular, the shape of the curve for lungs with small 
volumes 1s altered by changes in the small airways. 
Flow rates in this part of the curve are independent 
of effort, and this limitation of flow is a function of 
the intrinsic mechanical properties of the lungs. As 
the technique requires the active cooperation of the 
patient it cannot be used in neonates or young 
children. A simple, reliable test of lung function in 
the first three years of life would have obvious 
benefits in assessing severity and progression of 
disease and in monitoring effects of treatment. 
In 1977 Adler and Wohl described a method for 
obtaining partial forced expiratory flow volume 
curves in neonates and infants. This method was 
later revised and is a useful technique for investi- 
gating lung function in this age group”? The 
technique entails compressing the chest and 
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abdomen suddenly by using an inflatable jacket so 
that the compression comcides with the beginning of 
expiration. 

The flow volume loop produced by this man- 
oeuvre can be analysed in terms of peak flow, 
maximum flow at functional residual capacity 
(VmaxFRC), and expiratory reserve volume 
(Fig. 1). The peak flow ıs not equivalent to that 
obtained in older children as it 1s taken after a 
tidal breath rather than a maximal inspiration 
to total lung capacity 

The procedure 1s simple and well tolerated by the 
infants but has limitations. Firstly, the observed 
functional residual capacity in the early neonatal 
penod vanes from breath to breath and is mamn- 
tained above the resting volume of the respiratcry 
system, so it will therefore be influenced by the 
respiratory rate and postinspiratory muscle activity.‘ 
There is no measurement of lung volume unless 
helium dilution is incorporated into the method, and 
thus any changes in VmaxFRC and expiratcry 
reserve volume may be due to change in the 
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Fig.1 Spontaneous breath Fe ore squeeze (ccntinuous line), start of squeeze (arrow'), and forced expiratory flow volume 
curve (domed hne) Minunur xo! ~ae of spontaneous breath defines functional residual capacity and peak flow; V™maxFRC 


and expictor} reserve voluraz are marked 


functional residual capecity fom whic. they are 
calculated. Secondly, the teck1.qu2 assumes that the 
baby is relaxed during tre ‘soueeze ’ If the baby ıs 
trying to breathe in he rill te protecting his lungs 
against the pressure from che jacket, which may 
prevent the method achieving |:mitation Jow. While 
using ths technique we noticed that -f the com- 


pression was applied laze ın expiration the VmaxFRC 
was often higher than when the compression was 
applied at the beginning of expiration (Fig. 2). This 
should not be possible if flow is being limited. We 
therefore investigated babies’ inspiratory efforts 
during the compression by using oesophageal 
balloons to measure intrathoracic pressure. 
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Fig.2 Flo~v volume curvefrom zame baby az fig 1, with squeeze applied in mid-expiration (2); VmaxFRC 1s 30% 


higher than ir fig 1 


Subjects 


Ten newborn babies, six boys and four girls aged 1 
to 9 days (mean 3-4), were tested after oral informed 
consent had been obtained from the parents. Mean 
birth weight was 3480 g (range 2700-3800) and mean 
gestation 39-6 weeks (range 38—40); all the babies 
were clinically normal. The studies were carried out 
half to one hour after a feed when the babies were 
asleep. No sedation was given, and no attempt was 
made to assess the sleep state. 


Methods 


Compressed air was fed into a 140 litre reservoir 
with a blow off valve set at 4-41 kPa (Fig. 3). This 





Fig 3 Aw ın reservoir kept at 4-41 kPa above atmospheric 
pressure by a blow off valve, when valve opened, jacket 
inflated to about 3-43 kPa 


Pressure 
transducer 


Reverse plethysmograph 
Fig 4 Ar circulated round reverse plethysmograph, pneumotachograph was mounted on face mask held to baby’s face. 
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was connected by an electric solenoid switch thrcugh 
wide bore tubing to a Hammersmith jacket. The 
jacket comprised an external skin of polyvinyl- 
chloride plastic that looped round the abdomen and 
chest with the arms inside, and was secured with 
Velcro strips The anterior wall of the chest and 
abdomen was against the inflatable portion of the 
jacket, which had thick plastic on the outside and 
thinner plastic on the inside, resulting ın the squeeze 
pressure being directed inwards. The pressure of the 
jacket was measured with a strain gauge pressure 
transducer (SE Laboratories 486) at the poini of 
entry of the air into the jacket. The jacket took 
110-210 ms to reach maximum pressure in vivo, and 
the plateau pressure was 2:74-3-63 kPa. The rise in 
pressure in the jacket was exponential, 63% of the 
maximum being reached in 10 ms. 

Flow at the mouth was measured with a Fleisch 
type 0 heated pneumotachograph connected to a 
soft rubber facemask. The pneumotachograph was 
linear to about 5% over the range studied (G25 
mim). 

The babies’ tidal volumes were measured with a 
reverse plethysmograph (Fig. 4). Pressure changes 
in a ngid 100 litre plastic container caused by 
the babies’ inspired and expired volumes were 
measured with a strain gauge pressure transducer 
(Pye Ether UP1). 

We preferred this method of measuring volume as 
it was stable over each study period. Integrator drift 
made it difficult to identify the functional residual 
capacity when the integrated flow signal from the 
pneumotachograph was used. 

The reverse plethysmograph was calibrated by 
injecting and withdrawing known volumes of air at 


Pneumotachograph 







Pressure transducer 


Oesophageal !balioon 
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the baties' approximate ~espiratory rate zo minimise 
errors die to the adiabet c effect. A faa circulated 
the air inside the system to reduce the dead space to 
22 ml. Iatrathoracic pressure was measured by an 
oesophageal balloon and standard tectniques.* In 
the last five babies the oesophageal p-essure was 
confirmed by occluding zır flaw in anc out of the 
mask for a few seconds. Jn suca a closec system the 
oesophageal pressure is the sane as the mask 
pressure arc the swings mi pressure can te measured 
as the baby attempts to treathe.* Tae signals were 
amplified (SE Laborato~tes EMMA arrplifier) and 
recordec 07 a four chanrel Racal tape recorder. The 
flow volare data were cisplay2d on an >scilloscope 
to time the squeeze to the bab-es’ breataing. At the 
end of tre study jacket pressure, oesophageal 
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pressure, and flow and volume signals were dis- 
played against time by using an oscillograph (SE 
Laboratories 3006) and flow volume loops were 
drawn out on an X/Y plotter (Philips PM8041) at 
25% Cf the original speed. 


Results 


Two Fundred and twenty one separate loops were 
obtained from 10 babies m the study, with the 
squeeze applied at different points in the respiratory 
cycle. Peak flow, exp:ratory reserve volume, and 
Vmax-RC were measured, and in 213 cases an 
adequate oesophageal trace was obtained. For the 
five babies in whom the ratio of oesophageal to 
mout: pressure was measured the values obtained 
were all within 10% of unity. Functional residual 
capacity was defined as the minimum lung volume 
from the breath before the squeeze. Table 1 shows 
the results for squeezes at full inspiration. These are 
simila~ to the results of other workers. In three 
babes the VmaxFRC was highest when the squeeze 
was a>plied in mid-expiration. By contrast, when 
the squeeze was applied as the babies breathed in or 
at furctional residue capacity the flow trace was 
usually erratic and the peak flow much lower than 
expec-ed 

When the oesophageal pressure traces were 
exammed in relation to the squeeze all traces 
showed an initial mse in pressure corresponding to 
the rise in pressure inside the jacket. In 188 cases 
(88% there was a peak followed by an immediate 
fall 1r oesophageal pressure indicating inspiratory 
muscl2 activity against the squeeze (fig 5). The mean 
(SD) time taken to reach this peak oesophageal 
pressure was 155 (36) ms (range 53-302) The large 
variation in the peak oesophageal pressure from 
0-05-2-55 kPa above atmospheric pressure meant 
that 12 many cases the inspiratory effort must have 


Case No No of Alean (SD) eak Mean (SD) Mean {5E} Single highest 
inflations frow (lmun) expiratory reserve VmaxFRC value of VmaxFRC 

volume (mi) (limin) for each baby 

I 6 12-5 122 12-2 (5 4) 68 (21) 99 

2 5 74113) 14-8 (2 6) §2 (14) 73 

3 3 13 8 71-3) 22 2 (3 1) 13-3 (1 8) 15-7 

4 10 . 15 4 (45) 12 5 (1-3) 14-4 

5 2 13-6 {0 =) 7226 (13) 122 (05) 12-6 

6 9 15:3 (19) 165 (3 6) 113 (1 8) 15 5 

7 7 32 (0-5) 16 9 (5-0) 74 (1 3) 115 

8 7 133 (2-3) 17 2 (8-3) 8-3 (2 1} 11-3 

9 4 120 0 2) 14-2 (2 8) 9-4 (1 6) 10-9 

10 7 143 (1 5) 197 (54) 95 (3 4) 15 6 


“Mean net available as signzl strength exczedes maximum input for several traces 


begun before the peak was reached. The starting 
point of this effort was obscured by the rise in 
transmitted pressure from the jacket. 

On the 25 other occasions there was a plateau in 
the oesophageal pressure before the inspiratory 
effort began. The importance of these traces is that 
they might represent a truly passive response to the 
squeeze. In no case, however, was a plateau as- 
sociated with a satisfactory flow volume curve. The 
mean (SD) time from the initial rise in the jacket 
pressure to the start of inspiratory effort was 291 
(77) ms (range 190-536). Eighteen of these 25 
responses were from two babies. The presence of a 
plateau was not related to the timing of the squeeze 
in the respiratory cycle. In the two babies with the 
repeated plateau traces we looked at the percentage 
of the squeeze pressure transmitted to the oeso- 
phageal balloon. With the exception of one value 
from each baby the results were reproducible. When 
those two low results were excluded the mean 
percentage transmission of pressure across the chest 
wail was 57-9 and 67 (cases 2 and 5, respectively, ın 
Table 1). The results from case 5 were all associated 
with zero flow, which implies glottic closure, and 
this was a common response to inflation of the 
jacket in this baby (12 out of 22 squeezes). In case 2 
all the flow traces showed erratic expiratory flow 
when an oesophageal plateau was present, implying 
downstream narrowing (presumably partial glottic 
closure) During the remaining seven squeezes in 
three infants one achieved 78% transmission of 
jacket pressure, which was associated with air flow 
obstruction, but in the six others the percentage 
ranged from 9 to 54, indicating some degree of 
inspiratory effort against the squeeze ın most if not 
all of these plateaus. 

To assess whether the timing of inflation pressure 
in the respiratory cycle influenced the speed and 
magnitude of the response the mean of the two 
previous tidal breaths was used to calculate the 
length of the respiratory cycle. If these two breaths 
varied by more than 0-3 s the result was discarded, 
0-3 seconds represents 20% of the respiratory cycle 
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in a baby breathing at 40 breaths a minute and was 
enough to exclude squeezes for which the baby’s 
respiratory pattern was changing appreciably from 
breath to breath. The time from full inspiration to 
the start of the jacket squeeze was then expressed as 
a percentage of a full respiratory cycle, 0% and 
100% representing full inspiration. Table 2 shows 
the results for inflatons around full inspiration (80- 
100% and 0-20%) against inflations around full 


«expiration (30-70%). The time taken for the jacket 


pressure to mse was simular in the two groups (f = 
0-98, p > 0-2, paired ¢ test). At lower lung volumes 
the peak oesophageal pressure was significantly 
earlier and significantly smaller. 


Discussion 


The object of the forced partial expiratory flow 
volume technique is to give a transthoracic pressure 
that is high enough to limit flow. Once this critical 
pressure 1s exceeded the flow depends only on the 
conformation of the airways and the degree of 
inflation of the lungs. The variation in this flow 
limitation 1s then used to indicate abnormalities of 
the lungs °” We have shown a reflex inspiratory 
response to external compression of the chest that 
may interfere with these measurements. This would 
explain the anomalous finding of supramaximal flow 
when the squeeze is applied during expiration and 
would mean that values of VmaxFRC are under- 
estimated and depend partly on the strength of the 
reflex. The reflex is more obvious at low lung 
volumes, although accurate timing of onset 1s not 
possible when an oesophageal balloon 1s used as ıt 
reflects intrathoracic pressures rather than muscular 
effort. Diaphragmatic electromyographic recordings 
are needed to pinpomt the start of the reflex but 
have the disadvantage of not being quantitative. 
This response to chest compression has been 
observed during the resuscitation of the newborn, 
when it 1s a powerful stimulus for a deep inspiratory 
effort in asphyxiated babies. Pulmonary rapidly 
adapting receptors (irritant receptors) stimulate 


Table 2 Relation of onset of inspiratory effort and peak oesophageal pressure to nme of inflation (values are means (SE)) 





Top of tidal breath 


Bottom of tidal breath t test 





Time to observable 


inspiratory effort (ms) 176 (5) (n = 128) 


Peak oesophageal pressure (kPa) 169 (0-06) (n = 116) 


139 (5) (n = 46) p = <0001 (95% confidence 
interval for magnitude of 
difference = 23 to 51 ms) 

p = <0-001 (95% confidence 
interval for magnitude ož 
difference = 0 58 to 
091 kPa) 


094 (0-08) (n = 42) 
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phrenic ectivity in response to lung dstlation in 
rabbits,” and this reflex presumably plays a part ım 
the gasping inspirations >= newborn babies.'° The 
same mezhanism is probably responsitde for our 
results. Babies always make some resporse to try to 
limit the effect of the «squeeze, using either the 
diaphragm and chest well ar zhe glotts, and we 
conclude that further elucidat&-n is needed before 
partial forced expiratory flow volume laops can be 
interpreted easily 
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Morbidity after percutaneous liver biopsy 


S LICHTMAN, C GUZMAN, D MOORE, J L WEBER, AND E A ROBERTS 


Division of Gastroenterology, Hospual for Sick Children, Toronto, Canada 


SUMMARY ‘The safety of percutaneous liver biopsy with a 1-2 mm Menghini needle in infants 
aged one year or less was investigated. One hundred and eighty four procedures performed from 
1975 to 1985 were reviewed. There were no deaths or major complications within 48 hours 
associated with the procedure. In five instances specific complications occurred: a drop in 
haemoglobin concentration (three), transient hypotension (one), and haematoma at the biopsy 
site (one). The result of liver biopsy was diagnostic in 83% of cases, compatible with unspecified 
metabolic disease in 8%, and normal or not diagnostic in 9%. This study suggests that 
percutaneous liver biopsy can be performed with relative safety in small infants if coagulation is 
normal and there are no major contraindications, and the results yield important diagnostic 
information which cannot be obtained using less invasive procedures. 


Percutaneous needle biopsy of the liver is an 
important procedure in diagnosing liver disease in 
infants as it often provides diagnostic information 
not obtainable by other methods.’ * The technique 
has been widely used in adults for over 30 years. 
Recent reports have confirmed the low incidence of 
complications of liver biopsy as long as results of 
coagulation tests are normal.*>> Percutaneous liver 
biopsy was first reported in children m the late 
1950s°° and is regarded as safe in this age group. "° 
The safety of this procedure in infants, however, is 
sometimes questioned. No recent series to our 
knowledge specifically examines the mortality and 
morbidity in children less than 1 year old. 

We studied the safety of percutaneous liver biopsy 
in infants and report the morbidity ın children aged 
1 year or less at this hospital from 1975 to 1985. 


Methods 


The hospital records of all children aged 1 year or 
less who underwent a percutaneous liver biopsy 
from 1975 to 1985 were reviewed. Data collected 
before biopsy included age and weight of the 


patient, haemoglobin concentration, platelet count, 


prothrombin time, partial thromboplastin time, and 
presence of ascites. The Menghini technique with 
minor modifications was used for all biopsies. +! 
The liver biopsy needle was 1-2 mm in diameter. 
The number of attempts at biopsy required to obtain 
an acceptable specumen was recorded when re- 
ported. The histological diagnosis was noted 
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Morbidity within 48 hours of biopsy was assessed 
by examining the hospital chart for the following 
information: haemoglobin concentration before and 
after biopsy; need tor transfusion after the biopsy; 
acute change ın clinical state, excessive irritability, 
abdominal distension, or fussiness; difficulty in 
breathing or pneumothorax; gradual deterioration 
of clinical state including worsening of liver function 
test results; fever, infection, or peritonitis; and 
abnormal vital signs. 


Results 


One hundred and eighty four consecutive needle 
biopsy procedures ın 174 children were reviewed. 
Table 1 summarises ages and weights of the patients 
reviewed. The median age was 3 months. Twenty 


Table 1 Summary of age and body weight of 184 patents 
undergoing liver biopsy 


Age group No of Mean Weight % Of tctal 
(months) biopsies weight range No of cases 
(kg) (kg) 
<1 16 3-36 27-43 87 
l1- <2 36 3 32 12 ~ 5-7 19-6 
2-<3 35 412 26-53 19-0 
3- «66 61 5-11 2-1- 102 33 2 
Total « 6 148 80 4 
Total group 184 481 12 — 141 100-0 
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seven irfants weighed <3 kg and thre2 of these 
were < 2 kg. 

Liver biopsy was tolerated well by the children, 
and no deaths occurred In addition, no child 
developec haemoperitoneum, hasmothorax, bile 
peritonizs, pneumothoras, or Sepsis. 

In five children specaf e complication. occurred 
(Table 2:. Three had a drop in ha2moglobin 
concentration, for which two were given transfu- 
sions Oriy one of these wassymptomatic A further 
patient w th haemoglobir corcentration before the 
procedure oi 8-7 g/dl had ar episoce of hvpotension 
after the biopsy; no treatment was requir2d, and we 
did not know whether ‘his reflected b.eeding or 
sensitivity to the sedatioz. One child developed a 
small subcutaneous haem=toma at the bicpsy site, it 
resolved without treatment. 

Patients with a potentm iy higher then average 
risk of morbidity after liver biopsy inziude very 
small infents, those with anaema, and, # shown in 
previous studies in adults, those wth thombocy- 
topenia, cbnormal coaguEtaon test result: , or severe 
ascites. Twenty six of cae 27 childrer weighing 
<3 kg rad no complicricns; one irfant, who 
weighed 2-7 kg, had a drop in haemozlotin concen- 
tration. In the entire senes there were 21 patients 
with haemoglobin concettraticns < 9-5 g/dl; none 
experienced any difficulz.e3 except the child with 
transiert hypotension. No complications dccurred in 


seven patients with platelet counts ranging from 60 
to 90 = 10°/ or in one patient with a platelet count 
of 48 = 10°/1. Three cldren had abnormal results 
of coagulation tests (prothrombin time > 14 seconds; 
partial thromboplastin time > 47 seconds). Two were 
given vitamin K or fresh frozen plasma before the 
biopsy and one received no supplementation: none 
had a complication Three children had obvious 


Table = Histological diagnoses in 174 patients 


Diagnozs No of cases 

Idiopathic neonatal hepatitis 45 

Extrahepatic biliary atresia 41 

a-1-Anulrypsin deficiency 9 

Cholestasis associated with total 
parerterai nutrition 

Alagillés syndrome 

Cytomegalovirus infection 

Galactcsaemia 

Cystic abrosis 

Glycogen storage disease 

Zellweger's disease 

Hereditery fructose mtolerance 

Metabclic disease, no specific diagnosis 

Reye’stike syndrome 

Miscellaneous 

Norma_, no pathological diagnosis 
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One in=ant underwent biopsy twice neonatal hepatitis diagnosed 
on firs, and extrahepatic tihary atresia on second, biopsy 


Table2 Derails of patients eit complication: after liver biopsy 


Case Age Weight “nderly ng Prothrombin tne. Ascites General = Clinical 
No (mcnths) (kg) Fseures partial present anaes- course 
thromboplastin theuc 
ume, platelet 
count (10°71) 
1 2:5 36 Trenssosition cf grat 13-7, 35 9, 158 Yes No Patient moved during biopsy, 
vessels, mitral akesa, hypotension, tachycardia, 
Fulmenary stencss, drop in haemoglobulin 
E-lalock-Taussig siunt, concentration necessitating 
intravenous outndon blood transfusion 
2 1 27 Meonatel hepatitis 96, 35 1, 323 No No Routine procedure, 
no distress after biopsy, 
drop in haemoglobulin 
concentration necessitating 
blood transfusion 
3 = 41 Henatomegaly, 10 5, 26-7, 397 No Yes Routine procedure, 
ma absorption no distress after biopsy 
4 2 44 Neonatal hepacitis 10-5, 38-4, 192 No No Routine procedure; 
hypotension two hours 
after biopsy, increased 
intravenous fluid 
replacement, recovcry 
5 a 48 Neonatal hzpatitis 10 2; 39 3, 412 No Nc Routine procedure, 


haematoma at site of 
biopsy frve to six hours 
later, no distress 





ascites at the time of biopsy One had a fall in his 
haemoglobin concentration after biopsy, which 
required a blood transfusion. Two had no complica- 
tions. Thus even those infants at increased risk 
tolerated the procedure well. 

The number of attempts was noted in only 73 
instances. One attempt was made in 43, two in 27, 
and three in three. There was no increase in 
complications associated with multiple attempts. 

The hver biopsy specimen was diagnostic in 146 
(83%) cases, and the histological diagnoses are 
summarised in Table 3. Apart from idiopathic 
neonatal hepatitis and changes consistent with 
extrahepatic biliary tract obstruction (most probably 
extrahepatic biliary atresia), metabolic disease pre- 
dominated. Miscellaneous diagnoses included fibro- 
sis or cirrhosis of uncertain aetiology and myelopro- 
liferative or neoplastic disease. Two patients showed 
progression from neonatal hepatitis to fibrosis or 
cirrhosis in serial biopsy specimens. 


Discussion 


These data show that percutaneous liver biopsy is 
safe in infants. Nearly all babies were active and 
eating within one to two hours after the procedure. 

The safetv of percutaneous liver biopsy in adults 
has been discussed on many occastons!>~!5, the most 
recent large study reported a mortality of 0-005% 
with the Menghini technique °? Senous complica- 
tions included bleeding from the liver (causing 
haemoperitoneum or haemothorax), pneumo- 
thorax, bile peritonitis, and sepsis. Liver biopsy can 
also cause traumatic haemobilia.'® Complications 
occur most commonly within the first 10 hours after 
biopsy; in a large study in adults only 4% of 
complications occurred later (one to six days after 
the procedure) > Intrahepatic haematoma may be 
asymptomatic !’~'® Percutaneous liver biopsy can be 
performed in adults with extrahepatic biliary ob- 
struction with a low incidence of complications.” 
The possible presence of a tumour or congestion 1s 
not necessarily a contraindication.” 

Liver biopsy has been adopted as a procedure in 
children without the same extensive examination of 
its safety as in adults. Reports from the late 1940s of 
large numbers of children being investigated for 
malnutrition suggested that percutaneous liver bi- 
opsy by a subcostal approach was safe.*! Early 
reports of small series in children using either the 
Vim Silverman or the Menghini technique showed 
no major complications *? Walker et al reported no 
life threatening complications ın a seres of 
210 biopsies performed in 166 patients, of whom 67 
were aged 1 year or less and 24 were aged 1 week to 
2 months.’” Three minor complications were re- 
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ported in the entire series, but the ages of the 
patients were not stated In a prospective study of 
the nsks of certain procedures in children Ament 
found a rate of complications of 4% im 584 liver 
biopsies performed at 25 centres in 1978 ~ These 
complications included bleeding, pneumothorax, 
and pain; clinical details including ages of the 
patients, number of infants with and without com- 
plications, condition of patients, and biopsy tech- 
nique were not given.~ 

In infants the indications for liver biopsy are 
similar to those in adults. Severe cholestasis 1s not a 
contraindication to liver biopsy in this age group, 
although in most cases ultrasound examination of 
the liver will have been performed before biopsy to 
exclude the presence of cysts or large bile lakes 
likely to be punctured by the biopsy needle. 
Likewise liver congestion per se is not a contra- 
indication. Any highly vascular mass such es a 
haemangioma, artenovenous malformation, or 


‘vascular liver tumour, however, is not suitable for 


percutaneous liver biopsy, neither should biopsy be 
done if there is infection of the adjacent lung, 
pleura, or skin, or peritonitis 

Both tn infants and adults some complications of 
liver biopsy can be avoided if patients at high risk of 
bleeding are excluded. Despite claims that hepatic 
bleeding after biopsy is a random event” patients 
with abnormal results of clotting studies seem ta be 
at risk. Although no patients in our series under- 
went biopsy if the prothrombin time was > 15 
seconds or the partial thromboplastin tıme was > 49 
seconds, 15 infants with slightly abnormal coagula- 
tion profiles did so. Some patients received fresh 
frozen plasma at the time of the liver biopsy.” The 
platelet count was > 60 x 10°/1 in all but one In 
individual patients it may be necessary to estimate 
bleeding time before biopsy to be certain of ad- 
equate platelet function when there is reason to 
suspect thrombasthenia despite a normal platelet 
count. Severe ascites makes the liver difficult to 
biopsy and may interfere with haemostasis. In our 
series only three patients with obvious ascites 
underwent biopsy. 

In adults the theoretical risk of this procedure has 
been determined by pooling individual senes of liver 
biopsies. Data on infants from other studies in which 
the Menghini method was used are difficult to 
interpret because of insufficient information, and if 
these are added to our series they raise the total 
number of infants to about 250, which is still too 
small to eliminate the ß error entirely.*!° Our data 
from one centre with only one biopsy technique 
suggest that percutaneous liver biopsy 1s safe in 
infants. The rate of minor complications was 2°7%. 
Recently there has been some enthusiasm for 
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performing, Hver biopsies im adults as an outpatient 
procedure f ™ We do not -unk that our data can be 
extended ło support a pchcy of routine outpatient 
liver biopsy for infants. 

The dezision about wLe-her to perform a liver 
biopsy in ar: infant should ae tased on the usefulness 
of the h:s-absical informazon to be gained as well 
as on technizel considerat cas. Delay in diagnosis of 
liver diseas> in infants cen have serious conse- 
quences Liver biopsy specimens are prepared at 
this hospr-al for histocher_cal studies and light and 
electron -ricroscopic exaniration. We obtained 
diagnostical y important aformation in 83% of 
cases. 

We comciude that a percutaneous liver biopsy 
performed Ly the Menghin. technique is safe even in 
small infants. The patiztt should have normal 
coagulation, and there saculd be no other major 
contraind.cet:ons to the procedure. Ultrasound ex- 
aminatior <f the liver shold be performed before 
liver bicpsv Potentially y escular lesions should not 
be biopsied. percutaneou:ly. The relative msks and 
benefits of percutaneous liver biopsy m infants 
weighing <2 kg should be carefully considered. 
Young age >z small body suze, however, are not in 
themselves high rsk exe.usicn criteria for this 
procedure. 
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Prospective study of serum staphylococcal antibodies 
in cystic fibrosis 
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SUMMARY Serum IgG antibodies to teichoic acid and alpha toxin from Staphylococcus aureus 
were measured in 62 patients with cystic fibrosis by enzyme linked immunosorbent assays. The 
patients were followed up for 12-24 months in a prospective study. Raised titres were found 
exclusively in patients chronically colonised with S aureus. Patients colonised with both S aureus 
and Pseudomonas aeruginosa had significantly higher titres against teichoic acid than those 
carrying S aureus alone. Titres were significantly higher when there were clinical signs of low 
grade infection in the patients chronically colonised with S$ aureus alone, and in those with both S$ 
aureus and P aeruginosa. Significant reduction in titres occurred after antimicrobial treatment 
given either orally or intravenously in patients with normal erythrocyte sedimentation rates and 
white cell counts. Measurement of staphylococcal antibody titres may be valuable in monitoring 


pulmonary infection and antimicrobial treatment in patients with cystic fibrosis. 


The’ major factor in determining the severity of 
illness and mortality in patients with cystic fibrosis is 
still chronic respiratory tract infection.' The pre- 
dominant organisms isolated from sputum in these 
patients are Staphylococcus aureus and Pseudomo- 
nas aeruginosa.“ The prognosis after colonisation 
with P aeruginosa 1s poor.’ Colomsation by P 
aeruginosa is usually preceded by colonisation by S$ 
aureus for varying lengths of time.' The extent of 
lung damage caused by S aureus and its role in the 
progression of the disease is still not clear.“ 
Different views are reflected in the treatment 
regimens given which range from no treatment (to 
protect from an overgrowth of P aeruginosa),° long 
term prophylaxis,‘ ê or mtensive treatment to eradi- 
cate the staphylococci.’ Eradication of the colon- 
ising Organism, however, be it § aureus or P 
aeruginosa, 1s seldom more than temporary. Mean- 
while the use of antibiotics controls episodes of 
overt infection.?""° 

There is no consensus about when to prescribe 
antibiotics * ° Our policy, which is to begin treat- 
ment in the initial stage of infection, is difficult in 
cases when the erythrocyte sedimentation rate and 
white cell count are normal. 

New serological tests have recently shown a rapid 
antibody response to staphylococcal antigens, which 
raises the possibility of identifying patients in need 
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of treatment.'! Enzyme linked immunosorbent 
assays (ELISAs), using purified staphylococcal 
teichoic acid and alpha toxin as antigens, have 
improved the sensitivity of serology in the diagnosis 
of septicaemia and deep staphylococcal infections. ' 
We have previously used these assays in patients 
with cystic fibrosis and found increased titres to both 
antigens only in patients colonised with S aureus, 
and particularly those receiving inadequate doses of 
antibiotics.'* These observations initiated a lang 
term prospective investigation of the changes in 
antibody titres associated with colonisation, early 
signs of active infection, and the effect of treatment 
with antibiotics in patients with cystic fibrosis. 


Patients and methods 


PATIENTS 

Sixty two patients with cystic fibrosis, aged from 4 
months to 32 years {mean and median 12-5 years), 
were studied. The diagnosis was made by the sweat 
test (chloride > 80 mmol/l) and typical pulmonary 
symptoms. All patients but one had pan- 
creatic insufficiency. All patients were followed up 
monthly. The patients were classified into four 
groups according to the results of sputum cultures. 


Group A comprised 18 patients, aged 6 to 27 years 
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(mean [4 rears) who were chronically colonised 
with $ q@areus—that 1s, 5 aureus was repeatedly 
present im the sputum dining the six months pre- 
ceding the study. In 10 vetrerts Escherichia coli, 
Klebsiella. =pecies, Haemcpanus influenzae and 
Pseudomonas maltophilt wer2 also occasionally 
found. A tctal of 133 samples were analysed from 
this group. 


Group B comprised 16 patients, aged 2 to 26 years 
(mean 1 rears) who were chronically colonised 
with S areas but who were also either chronically 
colonised “13 patients) or occasionally colonised 
with P aziaginosa (three petients). One hundred 
and sixty zwo samples were analysed from these 
patients 


Group C cxumprised 14 patients, aged 6 to 32 years 
(mean 17 rears) who were chronically colonised 
with P aeriaginosa. Culture- fram five patients had 
also grown £ aureus occesponally, and those from 
one patient grew ŒE coli irtermittently dunng the 
study per cd One patien: was chranical_y colonised 
with E cch. A total of 125 samples were analysed 


Group D comprised 14 patients aged 4 months to 
5 years (rean 2-2 years] who were too young to 
collect sputum. Nasopharyngecl cultures occasion- 
ally grew fa influenzae, € awareus (10 patients), and 
Haemopkites parainfluer.zce but never P aerugi- 
nosa. Th rty three sampiss were analysed. 

The study was origina ly designed to last a year 
but for mcst of the patients (44 of 62 or 71%) the 
study wes continued for another year Earlier 
samples were also availatle from 25 patients (40%), 
resulting in 2 follow up o7 24 to 94 months. 

The clincal score wes recorded according to 
Shwachmar excluding ine x-ray score; thus a 
maximum. >f 75 indicated an excellent clinical 
condition. “ The clinical scores ranzed from 30 to 75 
(mean 61, median 63) at 22e >eznning of the study 
The pulmonary x-ray pictu-es were evaluated by a 
mcdified Norman-Chrispin score." The mean x-ray 
sccre was 2 (median 3, range 0-12); a value of 0 
indicated a normal pictere and a maximum of 16 
severe d szase. Forced =xoiratory volume in one 
second was measured at ‘east once a vear in patients 
older than 5 years and exp~essed as the percentage 
of predicted values for =g2.'® This averaged 67% 
(median 65, n = 39, range 20-111) at the first 
investiga-icn of the patiems dunng the study period. 

Clinicel zns and symptoms of infection such as 
change n che volume end appearance of the 
sputum, imcceased respma-ory rate, dyspnoea, m- 
creasing <ébnormalities =n chest auscultation, in- 
creasing ouzh, decreased eppetite, weight loss, and 


deterioration in the results of standard biochemical 
tests were used to indicate the necessity for anti- 
micromal treatment. The classification of the 
patiencs as ‘infected’ or ‘non-infected’ was based on 
the presence of two or more of these criteria. In 
most cases the clinical signs of infection were 
discreet and not parallelled by raised erythrocyte 
sedimentation rate or white cell count. Fever was 
seldom present. 

Dunng the two year study, 8. courses of in- 
travenous antibiotics were given to patients in 
group: A-C The effects of treatment on antibody 
titres were determined in blood samples taken at the 
start and the end of the courses, the average interval 
being 13 (range 9-29) days. Sixteen courses of 
treatrr ent were given to six patients harbouring only 
P aer-ginosa, while the remaining courses (n = 65) 
were ziven to patients chronically or occasionally 
colonised with S aureus. Chemotherapy was based 
on tke resistance pattern of the bacteria." ‘8 
Cephzlosporins either alone or in combination with 
an aminoglycoside accounted for 63% of the total 
intravenous courses and 55% of the intravenous 
courses given to the patients harbouring S aureus. 
The remaining intravenous courses comprised ampi- 
cillin, cloxacillm, imipenem, or a ureidopenicillin. 
Furthermore, some patients were frequently treated 
orally with flucloxacillin alone or with pivampicillin 
or trimethoprim and sulphamethoxazole. 

Carillary or venous blood samples were taken 
from ¿|l patients at least once a year, giving a total of 
484 samples during the study. In most cases samples 
were obtained before and after a period of antibiotic 
treatment (n = 222). Sera were frozen at — 20°C 
until enalysed. All sera from each patient were 
analysed at the same time 

ELSA for IgG antibody determinations to 
terchcic acid? !° and to alpha toxin” % have been 
descrided in detail before. Briefly, cobalt irradiated 
polysterene microplates (Dynatech M _ 129B, 
Ploch ngen, West Germany) were coated overnight 
with t2ichoic acid (2 ug/ml) or alpha toxin (5 pg/ml). 
Patierts sera were tested in duplicate in dilutions of 
1/1000 or 1/10000, incubated for one hour, and then 
overn. ght with alkaline phosphatase conjugated 
swine antiserum to human IgG antibodies (Orion 
Diagrostica, Finland). All incubation was done at 
room temperature (22°C). 100 ul volumes were used 
throuzhout and all washings were done three times. 

The titre measured py the ELISA was defined as 
the absorbance value at A405 nm multiplied by the 
serur dilution factor—that is, 10° or 10*. Known 
positive and negative controls (three patients and 
three healthy controls) were included in each test 
series and the results were corrected against these 
contrals to minimise day to day variation. The 


coefficients of variation were 5-10% (intra-assay) 
and 10-15% (interassays). 

The upper limit of normal values had previously 
been established in a healthy population of different 
ages P% As the titres showed definite vanations 
with age the upper cut off point was set at the mean 
(2 SD) for different age groups, corresponding to 
about the 95th percentile of the normal population 
Consequently, a diagnostic titre ın one age group 
could represent a normal value in another age 
group. Due to the long observation period in some 
children, different cut off points had to be applied 
for samples at different times in the same patient. 
The ELISA titres are therefore presented as mul- 
tiples of the upper limit of normal values for the 
relevant age group, which was set at 1. As the upper 
lmit of normal was set at mean (2 SD) the mean 
titres in the healthy population ranged from 0-35 to 
0-5 in the different age groups. Multiples of more 
than 1 were considered to be diagnostic 

The y? test with Yates’s correction, the Mann- 
Whitney U test and the Wilcoxon matched pairs 
signed ranks test were used to assess differences in 
proportions. 


Results 


CLINICAL MEASUREMENTS 

Over the study period there was no change in the 
average values of clinical score, x ray score or 
readings of forced expiratory volume in one second, 
in the whole group of patients, indicating stable 
disease. The patients classified as ‘non-infected’ had 
a normal mean white cell count of 6-8 x 10°/ 
(n = 156, range 2-1-13-6) and normal erythrocyte 
sedimentation rate of 13 mm in the first hour 
(n = 143, range 1-37) Most patients showed only 
slight symptoms of infection when classified as 
‘infected’—for example, loss of appetite, increased 
coughing—with only a slight increase in white cell 
count (mean 9-7 x 10°/l, n = 126, range 2-4~20-5), 
and erythrocyte sedimentation rate of 20 mm in the 
first hour (n = 117, range 2-112). 

The 81 intravenous courses of antibiotics, mostly 
prescribed for low grade infection, resulted in 
clinical improvement with reduced sputum and ın- 
creased body weight. A decrease ın white cell count 
from 9-8 x 107/1 (n = 59, range 2-4-19-1) before 
treatment to 7-1 x 10°/l (range 2-1-14-1) after 
treatment was noted (p < 0-001) There was no 
corresponding fall in erythrocyte sedimentation rate 
(the mean value being 17 mm ın the first hour before 
and 16 mm after treatment) Values for forced 
expiratory volume in one second showed significant 
improvement after antimicrobial treatment, increas- 
ing from 57% (n = 32, range 18-99) to 68% (range 
19-110) p < 0-001. 
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ANTIBODIES TO TEICHOIC ACID 
IgG antibody titres to teichoic acid were determined 
in 484 serum samples from the 62 patients (1-30 
samples for each patient). Fig. 1 shows the distribu- 
tion of titres ın each group in relation to clinical 
signs of infection Most patients are represented 
once as ‘infected’ and once as ‘non-infected’. 
Diagnostic titres (above 1) were found exclusively in 
patients chronically colonised with $ aureus alone or 
in combination with P aeruginosa (groups A and B 
compared with groups C and D, p < 0-01). The 
titres were significantly higher in the ‘infected’ 
patients compared with those in the ‘non-infected’ 
group (p < 0-02). One patient in group D, whose 
nasopharyngeal culture repeatedly yielded $ aureus, 
had a slight increase in antibody titre. Three patients 
with dual colonisation (group B) were the only 
‘non-infected’ patients with diagnostic titres (Fig. 1) 
When analysing the results of all 484 samples, 
titres above the normal ranges for age were found in 
29% of the sera from patients chronically colonised 
with S aureus, 17% in group A and 36% in group B 
(Fig. 2a). The mean titres were significantly higher 
in patients chronically colonised with S aureus 
(groups A and B, 0-6 and 1-5, respectively), 
compared with those who were not (groups C and 
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D, 0-3 and 0-4, respective .y, p < 0-001). The differ- 
ence im mean titres betv-zer groups A and B was 
also sigamicant (p < 0-0C1) 

The frequency with wzich diagnostic titres were 
found vaied with clinica signs of infection, 7% in 
group A and 29% in group B when the petients were 
‘nen-infe>ted’—and msin2 at zhe time of symptoma- 
tic infection to 38% (p<0-001) and 47% 
(p < 0-02), respectively. The ticres were also signifi- 
cantly Ingher in ‘infected’ patients in grocp A and B, 
1-:C and 2-1, compared with those who were ‘non- 
infected’. 0-5 and 1:2 “p< C-001 and p< 0-01, 
respectively), 


ANTIBODIES TO ALPHA TCKIN 
The serum samples were also analysed by ELISA 


7 © 


5 o 
g - 
33 e | 
E -i 
. e 
g2? E.  * 
a è z 
D |i p ™ o" F 
} E A 
ji T 
mw 1 U it Mt FW | M 1 N I 
S SP SIP ISP P NP 
Group A B Č D 
(b) 
_4 i 
ž3 
& > 
Eiz . de 
Rl, g 
_ #” - — a 
Ble | es 
1 r oe Pe CS 
Eki} ir b b. 
sfe. RE BE > 
mo of mwm tt mete whi mM i ni 
E SP =IP ISP = NP 
ny amama 
Group £ C D 





Fig.2aacdb Serum titres of leG antibodies 0 
staphylococcal teichoic acta 2a) ard a-toxin (2b) 

S = chroaic S aureus; SP = chronic S aureus cond P 
geruginoza; SIP = chronic > aureus and occasional P 
gerugino-a, ISP = occastorcl S aureus and chronic 

P aerugirosa, P = chronic = aeruginosa, NP = 
nasopharyxzeal culture. 


for Igts antibodies to lpha toxin. Fig 1b shows the 
distriEution of titres in the different patient groups. 
Again, pathological titres were almost exclusively 
foundin patients chronically colonised with S aureus 
with 3r without P aeruginosa (p < 0-001 when 
groups A and B were compared with groups C and 
D) ‘cnfected’ patients had a significantly larger 
number of diagnostic titres than those not clinically 
infected (48% v 14%, p < 0-02). 

Raised antibody titres were found in 29% of all 
the semples of patients chronically harbounng S 
aureus, 35% of samples in group A and 27% in 
group B (Fig 2b). Significantly higher mean titres 
were “ound in patients chronically colonised with $ 
aureuz, groups A and B (1-0 and 1-0, respectively) 
compared with groups C and D (0-5 and 0-2, 
p < 06001, respectively). ‘Infected’ patients in 
groups A and B showed higher mean titres, 1-2 and 
1-2, then those clinically ‘non-infected’ (0-9 and 0-9, 
p < @02, respectively) 

Diegnostic titres (> 1) were found in 26% of 
samp-es from ‘non-infected’ patients ın group A, the 
number rising to 53% when ‘infected’ (p < 0-01) 
The corresponding figures for group B were 21% 
and 3=%, respectively (p < 0-05) One patient (two 
samp.es) had slightly mcreased serum titres to alpha 
toxin despite the absence of S aureus from his 
sputum (group C). This patient had been chronically 
colomsed with S aureus for many years before 
samp ing, the last positive sputum culture being one 
year Defore the study. 

Diegnostic titres (> 1) to both teichorc acid and 
alpha toxin were found in 11 patients (32%), a total 
of 9% of the samples. Three patients had diagnostic 
titres only to teichaic acid, and another eight 
patieats exclusively to alpha toxin. Twelve (35%) of 
the 34 patients who were chronically colonised with 
S aureus never showed diagnostic titres to either 
terchoic acid or alpha zoxin, some not even during a 
seven year observation period. 


ASSOCIATION BETWEEN ANTIBODY TITRES AND 
ANTI» ICROBIAL TREATMENT 
Increases in antibody titres usually related to clinical 
infection while decreeses occurred after antimucro- 
bial teatment. Figs. 3 and 4 show two examples of 
typical patterns of antibody responses to both 
teichoic acid and alpha toxin in association with both 
oral and intravenous antibiotic treatment 

In the six patients harbouring only P aeruginosa 
the -erum titres against staphylococcal antigens 
were within normal ranges and were not signifi- 
cantly influenced by the 16 courses of antibiotics. 
The remaining 65 courses given to patients colonised 
with S aureus resulted in significant decreases in 
titres to both teichoic acid (p < 0-01) and alpha 
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Fig.3 Serum antibody titres to teıchoic acid, TA (O) and 
a toxin, a t (A) and antibiotic treatment ın boy aged 12 with 
S aureus and P maltophilia Open arrows—oral treatment; 
closed arrows—intravenous treatment, solid bars—white cell 
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toxin (p < 0-001). This was true for the 36 of 65 
(55%) treatments with cephalosporins alone or in 
combination with aminoglycosides (p < 0-01 and 
p < 0-001, respectively) The remaining 29 courses 
of cloxacillin (eight of 29), piperacillin (six of 29), 
ureidopenicillin (eight of 29), and other agents 
(seven of 29) also resulted in decreased titres 
(p < 0-05 for both antigens, n = 29). Twelve of the 
22 patients with increased serum titres in groups A 
and B showed a return to normal titres after 
antimicrobial treatment. In another nine patients 
the titres decreased—seven to just above normal. 
The effect of oral antibiotic treatment on titres could 
only be evaluated in 28 instances. Significant 
decreases of titres to both teichoic acid and alpha 
toxin were also seen on this regimen (p < 0.05). 

Dunng the entire study period only one patient’s 
serum titres did not decrease towards normal after 
antibiotic treatment The antiteichoic acid titres 
fluctuated between 4 and 7 and anti alpha toxin 
titres between 3 and 5, despite frequent oral and 
intravenous courses of antibiotics. He was one of 
our most seriously ill patients, although his clinical 
score during the study period was 48-35-50, his 
forced expiratory volume in one second 42-43%, 
and his body weight — 1-5 SD. At the age of 11 he 
was colonised with both S aureus (phage type 94/96) 
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and P aeruginosa. This consistently increased anti- 
body pattern was not seen in other patients with 
dual colonisation or in patients with the same phage 
type of staphylococci. 


Discussion 


The upper limit of normal values established ın the 
healthy population’? ” probably reflects antibody 
responses on repeated contact with, or transient 
colonisation of, S aureus in the general population. 
This is shown by the 20-fold increase in mean titres 
to teichoic acid between the age of 6 months and 
young adulthood, necessitating the use of age 
correlated normal values. The additional colonisa- 
tion of S aureus in the lungs of patients with cystic 
fibrosis does not seem to result in higher basic 
values. Diagnostic titres of serum antibodies to 
teichoic acid or alpha toxin, or both, were found 
only in patients who were chronically colonised with 
S aureus. Of these patients, 65% showed occasional 
diagnostic serum titres during the two years. The 
incidence of increased titres was significantly higher 
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in ‘infected* patients, 442% v 17% in ‘non-infected’ 
(p < 0-02). Interestingly, 86% of the patients with 
increasec titres (> 1), showed a decrease compared 
with those found ın healtzy controls of the same age 
groups after antimicrob-al treatment. 

Diagnostic titres were seen almost exclusively 
during pezicds of infec-zon. In patients with en- 
docarditis and septicaemia due to staphylococcal 
infection the sensitivity of the ELISA assays was 
80-90% The corresponding value was not estab- 
lished fo- other serious 1~fecticns (such as pneumo- 
nia) but we would expect them to give rise to a 
similar antibody respons2. The very high titres seen 
in some of our ‘infected patients, similar to those 
seen in staptylococcal erdocarditis,!**' support this 
hypothesis. The observetior. that only 65% of our 
patients with chronic X aureus colonisation had 
diagnost:c titres could -eflec: differences in the 
aggressiveness of the intections. Our patients were 
often treated as soon as Szns of infection developed. 
and this ou-d have hind2red the antibody response. 
For this reason our resul s m:ght not be applicable tc 
other centres with different policies of treatment. 
Furthermore, the refere->ce methods used to evalu- 
ate the sensitivity of the ELISA are different for 
different :nfections In patients who did not have 
cystic fibrosis the diagrosis was verified by blood 
cultures. whereas in pat ents with cystic fibrosis the 
diagnosis cf ‘infectior™ was based on clinical 
changes which might nc- be due to exacerbations of 
the S acreus infection.” ** OF the 12 patients who 
were chron-cally colonised with S aureus and who 
had normal titres, orły three were chronically 
colonised with $ aureus alone. 

The -ncidence of raised serum titres in our 
patients harbouring $ a:reus was similar to that in 
earlier stud.es using prezpitaang antibodies.” Pre- 
cipitating antibodies we-2, however, not affected by 
treatment. The ELISA rowed higher specificity, as 
precipitating antibodi were also reported in 
patients without $ aureus in sputum cultures. 

An unexpected finding was the significantly 
higher antibody titres => teichoic acid m patients 
with dual colonisation of S aureus and F aeruginosa 
compared with those harbouring only S aureus. As 
all our titres were exaressed as multiples of the 
upper mił of norma. for appropriate ages the 
higher titres could not b2 exp_ained by age Patients 
in groups A. and B also zad simular clinical scores (61 
and 5€), lung functicn, and forced expiratory 
volume in one second teing 76% and 65%, respect- 
ively. S aureus in dual colomisation with 
P aeruzicsa might therefore have an impact on 
the deter.oration retorted in patients, when 
P aeruginosa colomsetion is estabkshed.’? This 
might have important canizal unplicatons as in our 


experience the colonising pattern seldom shifts 
abruptly from S aureus to P aeruginosa. Both 
pathogens coexist for a variable length of time, and 
this has to be taken into account when choosing the 
antibistics. 

The serum titres returned to normal in nearly 
90% of the patients after antimicrobial treatment. 
Thus the present data suggest that measurement of 
antibodies to teichoic acid and alpha toxin may be 
useful in the treatment of infections in patients with 
cystic fibrosis who are colonised with S aureus, 
especially if they have low grade infections with 
normal haematological findings. 


We thank Ms E Andersson, Ms E Norstrom and Ms I Olsson for 
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Thirty years ago 
Cyanotic attacks in newborn infants 
R S Illingworth (Sheffield)—Arch Dis Child 1957;32:328-32 


Paediatrics has been greatly enriched through the years by Professor Ronald Illingworth’s careful clinical studies of the 
development and behaviour of mfants and children, normal and abnormal. In this paper of 30 years ago he recorded his 
observations of cyanotic attacks ın 170 newborn infants. Sixty per cent were premature The attacks began in the first 24 
hours in 40% and in the first three days ın 70% In 40% there was only a single attack, while 32% had two to four attacks 
and 28% five or more attacks In the mothers of the affected babies there was a significantly high incidence of toxaemia, 
hypertension, and antepartum haemorrhage Asphyxia neonatorum of some seventy had been recorded in 24% of the 
babies Twitching or convulsions developed in 27 babies, but in only four of these was there twitching at the time of a 
cyanotic attack. The mortality in this series was 48% Mortality was 70% in premature babies compared with 15% in 
those born at full term. This corresponded with figures of 10-9% and 0-7%, respectively, in all other premature and term 
babies in the hospital. Fifty eight per cent of the babies who had one to four cyanotic attacks recovered compared with 
32% of those who had five or more attacks Of the 27 infants with twitching or convulsions, 19 died The princtpal 
necropsy finding was severe atelectasis with or without hyaline membrane disease. The second commonest finding was 
gross cerebral haemorrhage (site not specified) Pronounced cerebral oedema was also noted 

Ulingworth discussed the difficulty in determining the cause of cyanotic attacks ın the newborn He concluded that 
while some were due to respiratory obstruction from mucus, meconium, or vomitus, many were due to apnoea without 
respiratory obstruction The reasons for the apnoea could not be determined, but he noted a contemporary American 


observation that apnoea was mostly confined to babies in whom there had been a notable nse ın respiratory rate after the 
first hour 


Comment. It is easy to forget that ın 1957 we knew very little about the pathophysiology of the respiratory distress 
syndrome or of the microanatomy and pathogenesis of intracranial bleeding and the effects on the cerebral blood vessels 
of sudden alterations in blood gas tensions The highly sophisticated diagnostic and therapeutic techniques that are 
routine in the intensive neonatal care units of today had still to be developed. 


J H HUTCHISON 


Archives of Disease in Chilahooa, 198", 62, 912—916 


Growth hormone ir short, slowly growing children 
and tiose with Turner’s syncrome 


C R BUCEANAN, C M LAW, AND E D G MILNER on behalf of the Health Services Human Growth 
Hormone Committee, Institute of Cula Health, London l 


SUWMARY Results of =n aborted pEacebo controlled :rial of treatment with human pituitary 
growth hormone in ck-Idr2n with Turner’s syndrome and short, slowly growing children are 
reported. One child in zach group had a considerable reduction in growth rate standard deviation 
sccre whale -aking grovth hormone. he remaining eigkt patients with Turner’s syndrome and 10 
short, slowly growing patients who received growth ho-mone showed mean rises in growth rate 
of greater zhan two sta—dard deviaticn scores. Neither placebo group showed a mean increase in 


growth rate standard deviation scce. These differences were significant. 


Some short children wFo grow slcwly and have 
nornal seram ccncentrations Df 2zrawth hormone 
durng phermacological prevocaticn Wave been 
shcwn to imcrease their srowta rate during treat- 
ment witi z-owth hormone $ Girls with Turner’s 
syndrome have also shown improved growth 
dur-ng stcrt periods of treatment witi the hor- 
mone.” Nether group =f children hæ received 
growth Formone in a placebo ccntralled trial 
Multicentre rials were therefore established and 
coordinate< by the Healt- Services Human Growth 
Hormone (cmmittee to find out af treacment with 
grcwth Aormone coulc provoke a significant 
increase n their rates cf growth. 


Patients and methods 


Turner’s syndrome was diagnosed frem chromo- 
somal aralysis cf peripz-.eral blood lymphocytes. 
Short, slowly growing childrer were se.ected who 
hac a height for chrorological age ac least 2-5 
standard deviaticns below the mean and a growth 
rate below the 25th cenule during the vear before 
the trial. Tae standards Por height and growth rate 
are those of Tanner et a .° Bone ages estimated by 
the TW2 s}s-em were either delayec or -oncordant 
wit chronological age.* Children were excluded if 
they hac >een born prematurely (<37 weeks’ 
gestaticn), had had a bth weight below the 3rd 
centile for gestational age, or showed definite 
dysmorphic features. 

No child in either group hed received previous 
hormonal treatment. All patients were 2repubertal 
as defined ty Tanner znd hed no-ma_ endocrine 
function, =xcept for some patients wh Turner’s 
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syndrcme who had raised gonadotrophin concen- 
tratioms in serum. Each patient had achieved a 
growtL hormone concentration greater than 
15 mL on testing. Anthropometr.c measurements 
were recorded at the child’s local growth centre at 
three monthly intervals for at least 12 months, or at 
about yearly intervals for at least three years before 
acceptance. 

The trial design for both groups of patients was 
identical. Each child was allocated by a double blind 
random method to one of three groups, and the 
intend2d protocol was m three phases; group A 
were to receive growth hormone 4 IU thrice 
weeklir by subcutaneous injection for 12 months; 
group B were to receive the same regimen of growth 
hormcne for only six months, then placebo injections 
thrice weekly subcutaneously for six months; and 
group C were to receive placebo for six months then 
growth hormone for six months. All three groups 
were to be monitored for a further six months of no 
treatirent. 

The: placebo was incistinguishable ın appearance 
and presentation from growth hormone. Anthro- 
pometric measurements were performed at least 
every zwo months by the regular anthropometnist at 
each growth centre. Bone age was to be estimated at 
entry and six monthly thereafter. 

Mezsurements of height and race of growth are 
reported as standard deviation scores for age and 
sex according to Tanner et al ? Standard deviation 
scores for height and rate of growth for the patients 
with Tumer’s syndrome were derived from data in 
publisaed series of girls with Turner’s syndrome who 
had not received hormone treatment.°’ Rate of 
growt1 at entry was calculated from the preceding 
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six months, or longer (maximum 1:3 years) when a 
recent measurement was not available. Consent was 
obtained from parents and any child over 12 years 
old. 

Comparisons of the charactemstics of the groups 
treated with growth hormone or placebo at entry 
into the trial and their respective standard deviation 
scores for growth rate were made by unpaired 
Student’s ¢ test or Fisher’s exact test. Differences in 
growth rate standard deviation score within each 
group were analysed by paired Student’s t test (one 
tailed or two tailed). 


Results 


Thirty patients with Turner’s syndrome and 50 
short, slowly growing children entered the tnal 
from September 1984 onwards The tnal was 
stopped when growth hormone was withdrawn from 
use in the United Kingdom in May 1985 after early 
reports of the development of Creutzfeldt-Jakob 
disease ın patients treated with growth hormone in 
the United States and United Kingdom.® Fourteen 
patients with Turner’s syndrome and 19 short, 
slowly growing children had completed 0-4 years or 
more of the Arst phase of the trial by that time. The 
results on these children from eight growth centres 
are presented (after exclusion of one boy in the 
short, slowly growing group taking growth hormone 
who progressed to pubertal stage 2, testicular 


volume 10 mi each side, after six months of the 


trial). The growth hormone group represents patients 
in groups A and B and the placebo group and those 
in group C of the original protocol. These patients 
had not all completed the first six months of the 
study, hence bone age data are incomplete. 


PATIENTS WITH TURNER'S SYNDROME 
Seven subjects ın the growth hormone group and 


one in the placebo group had a 45 XO karyotype, 
the remainder having chromosomal vanants This 
difference was not significant (Fisher’s exact test). 
Table 1 outlines details of chronological age, height, 
growth rate standard deviation score at entry to the 
trial, and growth rate standard deviation score and 
bone age changes during treatment in the growth 
hormone and placebo groups. There were no signi- 
ficant differences at entry (Student’s ¢ test, wo 
tailed) although the mean growth rate standard 
deviation score of the Turner’s syndrome placebo 
group (+ 1-1) was different from that of the growth 
hormone group. As these patients were assessed 
according to standards for Turner’s syndrome, their 
mean growth rate standard deviation scores at entry 
should not have differed from zero This difference 
would have been less marked if the growth rate 
standard deviation score at entry had been obtained 
over at least a full year—growth hormone group 
growth rate standard deviation score mean (SD) 
— 0-8 (1:4); placebo group growth rate standard 
deviation score — 0-1 (1-0)—rather than six monchs, 
and the placebo group would not then have shown a 
significant fall in growth rate standard deviation 
score The shorter interval was considered more 
appropriate for comparison with the six month 
period of treatment. 

Figure 1 shows the individual changes in growth 
rate standard deviation score during the treatment 
period Eight subjects receiving growth hormone 
showed an increase in growth rate standard 
deviation score (range + 0-1 to + 5:5, or growth 
rate — 0-2 to + 4-5 cm/year) The ninth subject had 
a reduction of 3-6. The mean increment in growth 
rate standard deviation score of 1-7 for the group 
was significant (p < 0-05, one tailed). Four girls 
receiving placebo showed a fail in growth rate 
standard deviation score (range — 1:4 to — 3-1), the 
fifth having a marginal reduction of 0-05 (group 


Table 1 Patents with Turner's syndrome chronological age, height, and growth rate at entry to trial and during mal 








Growth hormone group Placebo group 
(n = 9) (n = 5) 
Mean (SD) Range Mezan (SD) Range 
Chronological aze (years) 9-81 (2 78) 4-42 to 13-35 10-22 (2 74) 4-13 to 14-45 
Height (cm) 116 3 (120) 92 4 to 1333 113 5 (17 4 85-1 to 1324 
Height standard deviation score 
for chronological age ~ 03 (07) ~10to +10 — 09 (07) -~18 to -02 
Tnal penod (years) 0 49 (0 02) 0-46 to 0-54 Q 48 (0 04) 0-42 to 0-52 
Growth rate at entry 
(standard deviation score) ~03 (14) -24t0 +16 1-1 (1 0) ~ 0-4 to +24 
Growth rate on treatment 
(standard deviation score) 14 (18) — 20 to +33 — 07 (18) —~20to +24 
*Bone age advancement 1-07 (0-6) 0-2 to 1-7 1-5¢ (1-1) 08 to 27 
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“Bone age advancement = change m bone age/change in chronological age, tn = 6, tn = 3 
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Patients with Turner’s syndrome 


Fig. 1 Chéaren with Turner's syndrome growth rate 
scores at enay atd during iria 


range —D2 ta —2-8 cm/year). The mean change of 
— 1-8 w-th placebo was a sigmficant fall p < 0-05, 
two tailec). Thus the mean increase in growth rate 
score durrg treatment with growth hormone was 
significanly different from the response of the 
placebo group (p < 0-025 one tailed). 

The girl whose score changed by — 3 6 differed 
significan ly from the rest of her group When she 
was excluded from the analysis both the mean 
change im growtn rate standerd deviacion score 
(+ 2-4) in tke remainde- of the growtt hormone 
group and the differenc2 in response from the 


placebo group reached greater significance 
(p < 0-005, two tailed, and < 0-005, one tailed, 
respectively). 

Bone age at entry ranged from 3 to 12 ‘years’ m 
both groups. The mean change in bone age dunng 
treatment with growth hormone was not inappro- 
priate, but little can be inferred from such a short 
study period 


SHORT, SLOWLY GROWING CHILDREN 
Table 2 outlines details of chronological age, height, 
growth rate standard deviation score at entry, and 
growth rate standard deviation score and changes in 
bone age during treatment of the growth hormone 
and placebo groups 

The mean age of the placebo group (11:1 years) 
was significantly higher (p < 0-05, two tailed) than 
that of the growth hormone group (7-6 years), 
which contained four children under 6 years old. 
Bone age ranged from 7-6 to 9-8 ‘years’ in the 
placebo group and from 2-0 to 11-1 ‘years’ in the 
growth hormone group. The mean heights of the 
two groups were significantly different (p < 0-05, 
two tailed). Although initially selected for having a 
low growth rate (below the 25th centile) over one 
year before acceptance three children ın each group 
had a higher growth rate than this by the time of 
entry. In turn, three children (two in the growth 
hormone group) had grown so well that they were 
no longer as short as 2-5 standard deviations below 
the mean for their height. The use of growth rate 
standard deviation score over the nearest whole year 
to entry (growth hormone group mean — 1-1, 
placebo group mean — 1-3) would not have signi- 
ficantly affected the following statistical analysis. 

Figure 2 shows individual changes in growth rate 
standard deviation score during the treatment 
period. Nine of the growth hormone group showed 
an increase in growth zate standard deviation score 


Table 2 Skorn, slowly gowang chidren chronological age, height, and growth rate at entry to trial and dunng mal 





Growth Lørmone group 
(n = HI- 3 boys, 2 girls) 


Mean (ED) 

Chronological age (years) 7 63 t= 25) 
Height (cn 105 3 (1£ 7) 
eight standard deviation scor= 

for chron>lozical age — 31 (07) 
Trial perot years) 0 49 1C-04) 
Growth, rate ac entry 

(standard cev ation score) -11 C4) 
Grewth rat: on treatment 

{standard cev ation score) 0-3 (2) 
"Bene age advencement 097 <5) 


Placebo group 
{fn = 7 5 boys, 2 gris) 


Range Mean (SD) Range 
2 64 to 12 70 11 10 (1 08) 10 00 to 13-15 
79-3 to 129-3 119-6 (5-0) 114 1 to 126-7 
-~22to ~43 -34 (06) -24to -44 
0-40 to 054 0-48 (0-03) 0 42 to 052 
-35 to +15 -09 (11) -25to +06 
— 40 to +30 -09 (12) -23 to +13 
0-2 to 16 1 6t (1 4) 06 to 36 


"Bone age advencement = charge m onc age/change in chronological age; tn = 9, In = 4 
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Short, slowly growing children 


Fig.2 Short, slowly growing children growth rate scores 
at entry and during trial 


(range + 0-5 to + 4-6, or growth rate + 1-1 to + 3-5 
cm/year), with two patients showing a decrease 
(— 1-0 and —S-5, or — 1-9 and — 4-4 cm/year), the 
mean change in score of + 1-4 not reaching signi- 
ficance at the 5% level. Three children in the 
placebo group showed moderate increases and four 
showed decreases during treatment (— 1:7 to + 1-9; 
or — 1-6 to + 1-4 cm/year). There was no change in 
the mean growth rate standard deviation score for 
this group. Thus the mean response from all subjects 
receiving growth hormone was not significantly 
different from that of the placebo group (p > 0-05, 
one tailed). As occurred with the group with 
Turner’s syndrome, however, the child with the 
highest entry score to receive growth hormone had a 
response (— 5-5) significantly different from that of 
the remainder of the group and could be considered 
separately. His growth rate over 1-8 years had 
averaged the 25th centile with a period of above 
average growth immediately before entry. When his 
response was excluded the remainder of the growth 
hormone group showed a mean rise of + 2-1 
(p < 0-005, one tailed) which was significantly 
different from the mean placebo response (p < 0-025, 
one tailed). 


Discussion 


There was great disappointment among clinicians, 
parents, and children when these trials were halted 


prematurely. Important ethical issues were entailed 
to determine which further groups of children mght 
benefit from treatment with growth hormone and 
whether it was justifiable to have a control group 
receiving placebo by a parenteral route. Some 
growth centres were unable to admit children to the 
study because local ethical committees refused to 
approve the use of a placebo controlled group. 
Nevertheless, recruitment was good owing to the 
enthusiasm of families attending other growth 
centres. Possible placebo effects on growth of an 
injection regimen such as that in this study kave 
never to our knowledge been reported before 
Inclusion of a placebo control group may improve 
the validity of using six month phases to reduce the 
length of a tral such as this. The potential unzeli- 
ability of a six month measurement of growth rate 
rather than a whole year is recognised, and our 
results may reflect the tendency for regression to the 
mean over shorter intervals. Seasonal fluctuazion 
may account for the — 3-6 change in growth rate 
score observed for one subject in the Turners 
syndrome growth hormone group. Her subsequent 
six monthly measurements without treatment 
showed swings of similar magnitude about the 
mean. 

This trial was abandoned for reasons unconnected 
with its objectives.® Statistical analysis of the limited 
unselected data thus remains valid. The findings 
provide further encouraging evidence that patients 
with Turner’s syndrome might respond to treatment 
with growth hormone for sıx months or longer. The 
short, slowly growing children receiving growth 
hormone showed, with the exception of one boy, a 
significant mean mse m growth rate standard 
deviation score. This group of children is likely to be 
heterogeneous,’ and other studies are clearly 
essential to determine which children could benefit 
from treatment with growth hormone. A growth 
rate below the 25th centile may not be helpful in 
selecting children for study: a higher centile would 
exclude children exhibiting catch up growth at the 
time of entry 

An important finding was the absence of an 
increase in the mean growth rate standard deviation 
score of either placebo group The availability of 
biosynthetic growth hormone now permits the 
further trials that are necessary to establish how 
treatment with growth hormone might be of short or 
long term benefit to children with Turner’s syn- 
drome and those of short stature with normal 
growth hormone concentrations as defined by 
conventional criteria. 


We thank the directors of the regional growth centres and their 
patients for their cooperation in the tnals 
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Human milk and preterm formula compared for 
effects on growth and metabolism 


O G BROOKE, O ONUBOGU, R HEATH, AND N D CARTER 
Department of Child Health, St George’s Hospital Medical School, London 


SUMMARY Metabolic tolerance to a ‘premature formula’ feed was studied in a group of small 
immature infants, mean (SD) gestation 27-8 (1-4) weeks. Ten infants weighing 880-1295 g at the 
time of the study were fed on SMA low birthweight formula for a mean (SD) of 23-5 (5-5) days 
and were compared with 10 who were fed on expressed breast milk for 25-8 (6-1) days. The 
infants were well matched for weight, gestation, and postnatal age at the time of the study and 
were receiving full enteral feeds. They were investigated by balance techniques and plasma 
sampling on at least two occasions. Ten larger infants weighing 1330-1740 g and being fed on the 
same formula feed were also studied as an additional control group. Formula fed infants retained 
more nitrogen and gained weight faster. Plasma phosphorus concentrations were higher in the 
group fed on the formula feed, and alkaline phosphatase activity was lower. There were no 
significant differences in plasma concentrations of urea, electrolytes, or albumin or in acid base 
status. Taurine and arginine concentrations were higher in the group being breast fed, but there 
were no other significant differences in plasma amino acids, and no toxic concentrations occurred 
after either feed. The results of this study show that this formula (and presumably other feeds of 


similar composition) seem to be metabolically safe for the smallest infants. 


Preterm formula feeds have been ın use in neonatal 
nurseries for some years, and there have been 
several reports assessing their effects on growth 
and metabolism. The smallest infants are vulnerable 
to the harmful effects of unsuitable feeding—for 
example, poor gastric emptying, mulk bolus ob- 
struction,! metabolic acidosis,’ hypertyrosinaemia,° 
and even necrotising enterocolitis.* Nevertheless, 
data evaluating the effects of preterm formula feeds 
on these tiny mfants are scanty and there is a 
reasonable reluctance, especially among neonatal 
nurses, to substitute such feeds for breast milk 
despite the known nutritional disadvantages of 
breast milk for such babies; these include appreciable 
deficiencies in protein, sodium, calcium, and 
phosphorus.>’ This paper reports an investigation 
into growth and metabolism in extremely immature 
infants who weighed <1300 g on entry to the study, 
in which a preterm formula feed (SMA low birth- 
weight formula) was compared with expressed 
breast milk. 


Patients and methods 


Infants. Thirty seven infants were recruited into the 
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study, but this analysis describes 20 infants matched 
for weight, gestation, and postnatal age. Ten were 
fed the formula feed and 10 expressed breast milk 
(EBM); a further 10 larger infants fed on formula 
feed acted as an additional control group It was 
planned that the low weight infants should all weigh 
<1250 g at the time of the study, but because of the 
continued need for intravenous hydration in some, 
the design was modified to include infants between 
1250 and 1300 g as well. Because infants suitable for 
such a study are rarely available in large numbers 
the final number studied was dictated by constraints 
of time and money rather than by formal exammn- 
ation of the power of the study to discriminate 
between the groups in respect of the variables 
associated with outcome. We attached special im- 
portance to obtaining enough infants to allow 
proper matching of weight, age, and gestation in two 
feeding groups of reasonable size. All surtable 
infants admitted to the neonatal unit at this hospital 
during the period of study were recruited, providing 
their parents agreed. Criteria of suitability were that 
there was no major malformation, no need Zor 
continued ventilation or intravenous feeding, and no 
important additional factors present (such as a 
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patent ductus arteriosus =r major intraventricular 
haemorrhage} that might tit growth. In“ants were 
nursed in thermoneutraite, end none received 
theophyllines durmg the period of the study. 


Feeding. I-tial enteral feeding was with breast milk 
(either met2rnal or banked EBM). and the infants 
entered the study when ney tolerated 180 ml/kg/ 
day. At this time infants x«fose mothers wanted to 
continue Droviding breast milk wzre alocated to 
remain on EEM and formed the breast m Ik control 
group. Irfan:s whose mothers did no: wish to 
provide milk were allocaʻeč -o the formala group 
Because cf the high rate o7 breast feed-ng at this 
hospital 27 inZants fed on ~reast milk were recruited 
before 1C cculd be rec-ited to be fed on the 
formula. Tabie 1 gives deza s of these 10 and of the 
10 with whom they were matched who weve fed with 
EBM. Ten larger infants ‘werghing 1330-1740 g at 
the start of the study) were also fed sith SMA 
formula feed to serve at æ control for the group 
weighing <1300 g whe- the venous metabolic 
criteria were investigatec: Table Zz gives details of 


Table 1 Derails of infants studied weighing <1300 g 


these kabies. The EBM group received fresh mater- 
nal breast milk supplemented as necessary with 
pastewrised banked breast milk (usually <25%) and 
with sodium chloride (to maintain plasma sodium 
concentrations above 130 mmol/l), phosphorus 
(25 mg as buffered sodium phosphate daily), cal- 
aum (65 mg as calcium lactate/gluconate daily), 
and wxamın D (600 IU daily). The formula fed 
group received no other form of nutrition except 
suppl=nentary vitamin D. Table 3 gives the macro- 
nutriert composition of SMA low birthweight 
formal together with the protein and energy 
content of the EBM. ; 

The mean (SD) length of the study period for the 
formuka fed group was 23-5 (5-5) days and for the 
EBM croup 25-8 (6-1) days. The study was approved 
by the hospital ethical committee. 


Measurements of growth. All infants were weighed 
daily cn a calibrated Marsden spring balance (Mars- 
den \eighing Machines, London W9) accurate to 
within 5 g. Crown-heel length was measured twice a 
week to the next succeeding 1-0 mm on a neonatal 


Case Birch werght estation Age at start Weight at start 
No (g) weeks) of study (days) of study (g) 
SMA L3M "MA EBM SMA EBM SMA EBM 

l 1170 lz -8 2g 14 z0 1180 1170 
2 1010 Sex 27 28 35 25 1200 1140 
3 950 SE 15 25 22 16 590 955 
4 1175 1X 0 B 12 a2 1290 1280 
3 900 IC g 2 12 10 880 890 
5 970 EX a 27 27 29 1160 1050 
7 110 int at 2 15 ig 1196 1070 
3 890 EX 5 B 12 12 880 910 
9 13%) Lo aa W 12 2 1270 1290 
19 1149 sa) © % % 26 40 1295 1300 
Mean 10€4 imi? =) 8 2/9 19 aD 1134 1106 
$D 143 4e 14 14 8 -0 159 156 
Table 2 Letails cf infants scadied weighing 21300 g fed on formula feed 

Case Bira verght Gestation Age at start Weight at start 
No (g} : (weeks) of study (days) of study (R) 

1 Boi: 26 44 1330 

2 12:0 28 27 1400 

3 140 30 14 1400 

4 1526 3 5 1416 

5 13-8 31 12 1510 

6 13a 32 1] 1550 

7 }1-0 26 37 1550 

8 13 0 31 15 1566 

9 9-4 26 47 1710 

10 14) 29 25 1740 

Mean 127] 28 9 24 i516 

sD 27 23 15 135 
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Table 3 Composition of feeds (constituents per litre) 


SMA low EBM 
birthweight formula* 
Mean (SD) energy (kJ) 3344 3118 (38)t 
Mean (SD) protem (g) 20 13 7 (03) 
Whey casem & 40 
Fatt (g) 44 NM 
Carbohydrate (g) 
Lactose 43 NM 
Maltodextrin 43 
Sodium (mg) 320 NM 
Potassium (mg) 750 NM 
Chionde (mg) 530 NM 
Calcium (mg) 750 NM 
Phosphorus (mg: 400 NM 
Zinc (mg) 5 NM 
Copper (mg) 07 NM 
Osmolality (mmol/kg) 268 NM 


"Manufacturer's data tGross energy Beef fat. vegetable ons, 10% medium 


chain tnglycende NM Not measured 


stadiometer. Occipitofrontal head circumference 
and mid-upper arm circumference were measured 
twice a week to the next succeeding 1-0 mm with a 
paper tape measure. Upper arm and lower leg 
lengths were also measured twice a week to the next 
succeeding 1-0 mm with a caliper.® Triceps and 
subscapular skinfold thicknesses were measured 
twice a week to the next succeeding 0-1 mm with a 
Harpenden caliper.” All anthropometric measure- 
ments except weight were done by the same trained 
person (OO), whose variation in multiple deter- 
minations did not exceed 5% of the mean for any 
measurement. 


Measurement of feeds. All feeds were given by 
nasogastric tube Volume of intake was measured 
and carefully recorded for each infant During 
balances all regurgitations were collected on pre- 
weighed pads and their weight, converted to 
volume, was subtracted from the intake. 


Measurement of balances. Two energy and nitrogen 
balances were performed for each infant, separated 
by one to two weeks. Before and after the balances, 
which lasted three days, a carmine marker was 
given. All stools passed between the markers were 
collected in napkin liners! and immediately frozen 
at —24°C. They were later weighed, freeze dried, 
weighed again, homogenised, and analysed for 
energy by bomb calorimetry,’! for fat by the 
gravimetric technique, using the Soxtec apparatus, 
and for nitrogen by the Kjeldahl technique, using 
the Kjeltec apparatus. The Soxtec and Kjeltec 
systems were devised by Tecator AB, Box 70, $-263 
01, Hdganas, Sweden, and based on the Soxhlet 
gravimetric fat assay and Kjeldahl nitrogen assay 
Urne was collected in preweighed, disposable 


nappies free of nitrogen,” sealed ın plastic bags at 
each nappy change, and immediately frozen at 
—24°C. The nappies were later reweighed to obtain 
urine volume and then washed in a known volume of 
water. After filtering, aliquots were freeze dried and 
analysed for energy and nitrogen. During one of the 
three day balance periods urine was collected for 
24 hours on ice by continuous aspiration using a 
perineal bag and a small electric pump / This urine 
was also analysed for nitrogen and energy All 
analyses were done without knowing which type of 
feed the infant was having. 

Representative samples of breast muk and a 
single sample of formula (which had a constant 
composition) were analysed for energy and mitro- 
gen, and these values were used in the balance 
calculations. 


Biochemical measurements. Weekly measurements 
were made of plasma concentrations of urea, 
sodium, potassium, bicarbonate, calcium, and phos- 
phorus with an autoanalyser. Alkaline phosphatase 
activity and plasma amino acid concentrations were 
measured fortnightly with an LKB 4400 amino acid 
analyser (LKB Biochrom Ltd, Cambridge Science 
Park, Cambndge, England). Blood gas tensions 
were measured weekly from a capillary sample. 


Statistical analysis. All data were normally distri- 
buted, and the significance of the differences was 
calculated with Student’s f test. 


Results 


Infants <1300 g: SMA low birthweight formula feed 
v EBM. Tables 1 and 2 show that the groups were 
comparable for birth weight, gestation, and age and 
weight at the time of the study. 


Feed intake 

Intake during the two balance periods (total six 
days) was representative of the overall intake during 
the study penod. Infants receiving SMA low birth- 
weight formula feed received a mean (SD) of 606 
(105) kJ/kg daily and 598 (85) mg nitrogen/kg. 
Infants receiving EBM received 602 (134) kJ/kg, and 
424 (97) mg nitrogen/kg. Table 3 gives the prctein 
and energy contents of the EBM. 


Macronutrient digestion and retention 

Table 4 gives the data for energy and protein 
digestibility and retention Digestibility is defined as 
energy or nitrogen intake minus faecal energy or 
nitrogen losses X 100 (%) energy or nitrogen intake. 
Retention is defined as digestible energy or nitrogen 
(kJ or mg/kg) minus urinary losses of energy or 
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Table 4 Mean (SD) macre iutrier-t digestior and retentior 





EBM SMA low birthweight formula feed 

lafants infants Infants 

<30 g <1300 R #1300 g 
Energy digestibility (%) 77-3 (2-5) NS 78 5 (5 4) NS 810 (60) 
Prote n digestibilry (%) 86-1 (=-9) t=21 81 6 (48) t=2 5 86 2 (31) 

p= H p=0 & 

Metebolisable eterzy (kJ/kp/day) 427 (L7) NS 490 (80) NS 494 (54) 
Nitregen retention (mg/kg/day) 22] (98) r=>0 337 (114) NS 404 (62) 


p=} ODS 


nitrogen (kJ or mg/kg), expressed as a daily retention 
rate in kJ or mg/kg. 

Protein digestibility was greater (f=0-04) in 
babies fed on breast mils than in those fed on the 
formula feed, but nitrog=n retention ws consider- 
ably greater (p=0-006) in those fed the formula 
feed. No siznificant diz=erence in metabolisable 
energy intak2 was founc between the t-vo groups, 
but the mear in the form_la group was 63 kJ/kg/day 
greater than the mean i~ the group fec on breast 
milk. 


Growth 
Table 5 shcws a compensen of the data about 


growth. Weight gain was significantly greater in the 
formula fed infants (¢=0-003) with the difference 
averaging nearly 9 g/kp/day. Growth of the sub- 
scapular fat fold was also significantly greater in the 
formula fed group (p=0-02). The growth rates of 
triceps fat fold and mid-upper arm circumference 
did not differ between the groups. 

No significant differences were found in linear 
growth or head size between the two groups 


Metabolism 

Table 6 shows the results of the measurements of 
plasma pH, base excess, concentrations of urea, 
electrolytes, albumin, calcium, and phosphorus, and 


Table 5 Mecn (SD) anthsepomertric measu-ements during growth in infants fed on EBM and formula 








ERA Sig uficance SMA low birthweight formula feed 
<l g of afference ES 
<4300 g #1300 g 
Weight gain (g/hg'day) 13€ (3 6) r= § 22 1 (63) 173 (31) 
p=90 003 
Length gain (mrnvday}) 
Crown-heel 12 (052) NS 1 02 (0 54) 1 70 (0 22) 
Lipper arm 02 (0 16) NS 0 36 (0 19) 038 (0 18) 
Lower leg 032 (0 12) NS 0 40 (6 25) 0 42 (0 19) 
Circamferentia growth (mm/day) 
Head 1£ (0 18) NS 1 97 (0 77) 131 (074) 
Mid-upper arm 0 €& (023) NS 0 58 (0 23) 061 (0 22) 
Fat fold measurements (mm/weeh) 
Triceps 0 is (6 30) NS 0 46 (0 36) 0 32 (0 29) 
Subscapular 017 (021) t=24 039 (0 15) 031 (025) 
p= 02 
Table 6 Mean (SD) of beocheracal meastrements 
Significance SMA low birthweight formula feed 
<1309 g of diference 
<1300 g >1300 g 
Urea (mmol) 1 85 (C92) NS 158 (0 87) 1-81 (1 02) 
Sod um (mmo A) 1363 (5 ) NS 134 6 (3 6) 138 | (3 7) 
Potassium (mrioid) § 07 (113) NS 491 (09) 520 (071) 
Albamin (g/l) ) NS 32 (8) 33 (7) 
Caaum (mmcll) 2 € (C23) NS 2 29 (0 21) 2 22 (0 12) 
Phosphorus (ramol/l) 1 56 (C 43) =2 9 2 15 (0 44) 1 87 (0 42) 
p=04H1 
Alkaline phosshatase (IUA) 504 (241° t=22 331 (107) 431 (140) 
p=0 036 
pH of capillary tlood NS 728 730 


Base excess (mmol) 


-5 


-å 
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alkaline phosphatase activity made after two weeks 
in the two groups The only significantly different 
findings were a lower plasma phosphorus concentra- 
tion in the breast fed group (p<0-01) and higher 
alkaline phcsphatase activity (p=0-036). 

The figure shows the results of estimations of 
amino acid concentrations in plasma. In formula fed 
infants taurine and arginine concentrations were 
lower than those in the breast fed group (p<0-05), 
but there were no other significant differences. 
Table 7 shows the highest measured concentrations 
of certain selected amino acids which may be 
potentially toxic. In the formula fed group the 
highest values were all from one infant (birth weight 
970 g, age at sampling 14 days). In the EBM group 
the highest values were found in three different 
infants. 





Figure Plasma aminogram in formula fed infants OD and 
those fed on breast milk era. Values are means (SD). 


Table 7 Highest measured concentrations of selected 
amino acids in infants weighing <1300 g fed EBM and 
SMA low birthweight formula (pmolll) 


Amuno acids EBM SMA low birthweight 
formula feed 
Methionine 70 88 
Tyrosme 393 258 
Phenylalanine 105 115 
Hestidme 160 130 
Prohve 313 328 
Valine 290 323 
Leucine 230 210 
[isoleucine 123 105 


Infants 21300 g fed on SMA low birthweight 
formula. Tables 4-6 show detatls of food intake, 
digestibility, growth rates, and biochemical varı- 
ables in the larger infants. These infants digested 
protein more easily (p=0-02), but retention of 
nitrogen, and amount of energy metabolised were 
not significantly different from those in the other 
groups. The larger infants gained marginally less 
weight (17-3 v 22-1 g/kg/day), but there were no 
substantial differences in the biochemical variables 
with the exception of the amino acids; concentra- 
tions of hydroxyproline, glycine, and arginine were 
all significantly higher in the larger babies (p<0-05). 
Although no significant difference was found for any 
other amino acid, the mean value for every amino 
acid except taurine was higher in the larger than the 
smaller infants. When all amino acids were con- 
sidered together the mean value was significantly 
greater in the larger babies (p<0-01). 


Discussion 


Concern over the metabolic consequences of feed- 
ing a relatively high protein intake to preterm 
infants has not been borne out by the results of this 
study.” 13 Even the smallest infants receiving prema- 
ture formula feed achieved plasma concentrations of 
potentially toxic amino acids that were well within 
the limits of probable safety’* and were no higher 
than those reached by those fed on breast milk. 
The importance of differences ın plasma amino acid 
concentrations between infants of such immaturity is 
not yet known. It would be of concern if the 
branched chain amino acids were particularly low in 
any feed given to an infant who should be growing, 
because this Pattern is one of the features of 
kwashiorkor,’ but this was not the case ın any of 
the infants ın our study. It would also be of concern 
if any infant showed abnormally high concentrations 
of those amino acids that may be toxic, but this was 
not the case either. and there were no significant 
differences in pH, base excess, or blood urea 
concentration to suggest that the formula fed infents 
were in metabolic difficulty compared with the 
breast fed infants. 

The lack of important differences between the 
two groups in these respects may reflect the rela- 
tively high protein concentrations that are achieved 
in preterm breast milk,° '©!® although we cannot 
confirm this because we did not monitor the protein 
content of our EBM throughout the study. A 
formula consisting mainly of whey, however, with a 
protein concentration of about 2-0 g/100 ml would 
be unlikely to cause toxic effects due to inadequate 
protein metabolism in infants as small as 900 g, 
provided they were growing. This proviso is import- 
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ant becacs2 the ill or poo-ly growing infant who ts 
unwell mz? be unable to use diztary proteins 
adequate-y, and there is no guarantee that under 
such condicions potentialy dangerous metabolic 
effects will not occur. It 15 also unw:se to increase 
the volume of enteral feod m zhe immature infant 
unt] tolerance 1s adequat2 and the infant is growing. 

We did not expect the larger infants to have 
higher concentrations cE ammo acids than the 
smaller. 3»amination of the data stoweda higher 
mean feed mtake ın the karger -nfants together with 
greater ret nitrogen retention, and this probably 
accounted “cr the differerces in the concentrations 
of amino gads. 

Arginine. and taurine =3ncentraticns were lower 
in formula “ed infants. There 1s no cl:nical disadvan- 
tage in Taving low plasma concentrations of argi- 
nine, thcugh arginine sya-hetase activity is reduced 
in the fetus and low plasma concentrations might 
indicate Jeñziency °? Arz-nime may protect the low 
birthweigkt infant from high dietery amino acid 
loads, perheps through increesed turnover in the 
urea cycle so there is a th2oretical reason for 
suzgestirg that the inteke of argirine should be 
greater then that provided by present formulas.” 
Teurine is an important corstrtuent of bile salts in 
infants tec on human milk, and when formulas 
based or cows’ milk (which are low in taurine) are 
used the bale acids are pxedommantly conjugated by 
glycine. Iris has given rse to concern that function 
of bile salts might be imoaired when feeds low in 
taurne zr used, but supplementation of such feeds 
with tatrime has no efect on fat absorption ir 
preterm infants *) Taurme is an essential nutrient. 
ard the p-clonged use cf diets lacking in taurine 
causes ret.ral damage in cats. The amount o? 
taurine required in the Let to prevent such abnor- 
malities i¢ certainly very small, and no lesions 
suggestive of taurine deficiency have ever been 
described -c our knowlecge ir preterm or full term 
infants fed on formulas based on cows’ milk All the 
infants m our study wkhc were fed on the formula 
had measarable concemtrations of taurine in the 
plasma, sc it seems unkSely that it is necessary to 
suppler-ert such formulas w-th taurine. A larger 
series OT eralyses of amino acid concentrations in 
the plasma of infants ot ow birthweight fed on the 
seme formtcla failed to siow sugniftcant differences 
ir. argin ne or taurine wken compared with a group 
fed on orzast milk, thaigh there were significant 
d:fferences in concentrations cf other amino acids.” 

The cata on calcium end phosphorus concentra- 
tions lead support to th= view that breast milk is aa 
inadequats source of ahosphorus and should be 
supplemented.” 74% The higher phesphorus contert 
of the preterm formula eed ensures a normal 


plasma phosphorus ccncentration in most infants 
and significantly lower alkaline phosphatase ac- 
tivity. Metabolic bone disease of prematurity 1s seen 
less commonly in infants fed on preterm formula 
feeds, and later linear growth is better.’ The 
immature and rapidly growing infant needs a lot of 
phosphorus; adequate calcium retention will not 
occur without it, and in severe phosphorus depletion 
all the cellular mechanisms that produce energy will 
be impaired.” 

Tne results of the balances confirm that a well 
desizned formula feed achieves adequate macronu- 
trieat digestibility: there was no significant difference 
between the formula feed and breast milk in energy 
absorption and only a small reduction in protein 
absorption Nitrogen retention and mean metabolis- 
able energy intake were higher in those babies fed 
on the formula, and this was reflected in their 
grecter weight gain We were unable to show signifi- 
canz increases in linear growth or head growth in the 
formula fed group ın this study, but six out of eight 
anthropometric measurements showed a greater 
meen increment in the formula fed group. Dif- 
ferences in linear growth are difficult to establish in 
ver” small infants owing to the high variability in 
measurements and the small absolute increments in 
growth Although worries have been expressed 
abcut the quality of weight gained by extremely low 
weizht infants receiving premature formula feeds, in 
tha: more fat is deposited than in infants fed breast 
mil<, there seems little doubt that there 1s an overall 
increase in growth in comparison with that seen with 
other types of feeding. Moreover, it 1s a physiologi- 
cal sharactenstic of the newborn imfant to deposit fat 
reserves if given adequate dietary energy. 

We conclude that it is probably safe to feed the 
growing preterm infant of extremely low weight 
(903-1300 g) on a preterm formula feed given in 
voLimes that will result in a protein intake of not 
more than 4 g/kpe/day. We do not know whether it 1s 
wise to begin using such formulas ın the early days, 
but perhaps it 1s prudent to start enteral feeding with 
a feec of relatively low nutrient density Undigested 
focd residues may well be important ın the 
pathogenesis of necrotising enterocolitis, and gastric 
emptving ın preterm infants ıs considerably slower 
when they are fed on formulas high in protein than 
when they are fed on expressed breast milk. It seems 
sersible, therefore, to begin enteral feeding in the 
smallest infants with breast milk and to introduce a 
premature formula feed only when the infant has 
established reliable gastric emptying and has begun 
to gain weight 
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Effect of diazoxide or glucagon on hepatic glucose 
production raie during extreme neonatal 
hypoglycaemia 
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SUMMARY The relator between hepatic glucose production rate (HGPR) and plasma 
concentraiions of instlin ard glucagon was investigated in four term neonates who had severe 
hypoglyczemia. The h=patic glucose production rate wes less than 20% of normal for fasting term 
neonates r all four babi2s and yet irsulin concentrations were never >12 U/ml; two babies had 
very low glucagon conzeatraticns (<60 ng/l). Two further neonates with similar histories also had 
plasma glicagon concertrations that were also extremely low (<20 ng/l). A single intravenous 
bolus of ztucagon cawsed a rapid ose in hepatic glucose production rate towards the normal 
range, wich was sustained for mary hours after the 3olus had been given. Diazoxide given to 
one bady suppressec previously ‘iormal’ insulin concentrations still further (4-2 to <1-6 
U/ml) ard thereby restored the hepatic glucose produstion rate to normal. In view of the normal 
plasma insulin concen:retions at a time when the hepat-c glucose production rate was reduced, we 
feel that -he absolute concentratior of insulin may be less important than the insulin/glucagon 
molar rato in the control of glucose homeostasis in t1is group of infants. The changing of this 
ratio by means of boltses of glucagon may be useful in =reventing rebound hypoglycaemia, which 
so ofter. cccurs when dextrcse infusDns are reduced euher accidentally or in an attempt to restart 
oral feeds. 


Althoug hypoglycaemia 13 a well recognised com- 
plication 11 babies whe are preterm cr small for 
gestatioral age, it can abc occur in term neonates 
who are otherwise well. In these babies it is often a 
severe problem in terms of clinical management. 
Many of them have no obvious disorde= such as an 
inherited metabolic dissase or materral diabetes 
mellitus to explain their low plasma glucose concen- 
tration and yet they o-en require mere than 55 
umol/kg man of intravencus dextrose to prevent 
hypoglycaemia (normal -ange 27—44 pnol/kg/min). 
This extrexely high rate >f dextrose nfusion sets 
this group Df infants apa-t “rom others vath hypogly- 
caemia bezzuse of their -nabil.ty to mamtain eugly- 
caemia turing even the shortest of faes or during 
‘normal’ races of glucose infusion 

They may still have =n extremely labile plasma 
glucose comzentration, d2spite being gi-en dextrose 
intravenously, and ofter have convulsions if the rate 
of infusDr falls suddenl7, which may oczur when the 


dnp tissues. It is often assumed that the hypogly- 
caemia 1s due to ‘hyperinsulintsm’,' but the exact 
relation between plasma insulin concentration and 
rate cf glucose production and release from the liver 
remams unclear. 

Th s relation has been studied ın six infants (table 
1). We have made serial measurements of the 
plasma concentration of insulin and glucagon in five 
infan-3, and in three we were able to measure the 
change in hepatic glucose production rate in re- 
sponte to treatment with diazoxide or glucagon. 


Patients 


Case 1. A girl, the second of HLA identical twins, 
was born at term with birth weight 2640 g by elective 
lower segment caesarean section to unrelated Jewish 
parerts. She required resuscitation at birth (Apgar 
scores 3 and 7 at one and five minutes, respectively) 
and ty 10 hours had a plasma glucose concentration 
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Table 1 Clinical data on the study group 


Case Birth Al diagnosis Highest Glucose Pretreaimeni Treatment 
No werght - observed concentrator: glucagon 
(gi Age ih) Glucose insulin at thes concentration 

concentration concentration time (ngfl) 

(mmol) 
l 26401 10 0 118 24 == Diazoride 
2 3000 50 06 10 06 <60) Glucagon 
3 2600 12 j 10 1 — Glucagon 
4 3204 46 02 90° 25 <60 Glucagon 
$ 2100 12 0 4 7 <20 Glucagon 
6 390: Í 1 9 26 <20 Glucagon 


“This baby had received boluses of 20% dextrose before the sample was taken 


of 1 mmol/l, which failed to nse above 3 mmol/l over 
the next six days, even though she was given up to 
83 pmol/kg/min of intravenous dextrose Glucose 
turnover measurements were made on day 6 and 
again after five days of treatment with oral diazoxide 
(10 mg three times a day). The first twin did not 
become hypoglycaemic at any stage. 


Case 2. An Asian boy was born at term with birth 
weight 3000 2 by elective lower segment caesarean 
section for breech presentation after an unremark- 
able pregnancy. Severe maternal bleeding occurred 
at delivery and he required resuscitation (Apgar 
scores 5 and 9 at one and five minutes, respectively). 
He fed poorly for the first two days and had a grand 
mal convulsion at 50 hours, at which time his plasma 
glucose concentration was 0-6 mmol/l. This failed to 
rise above 2 mmol/l, even though he was given up to 
83 umol/kg/min of intravenous dextrose for the next 
24 hours. There was no evidence of sepsis and he 
was treated with phenobarbitone for the convul- 
sions. Glucose turnover studies were performed 
during treatment with 200 pg/kg of intravenous 
glucagon on the third day of life. 


Case 3. A boy was born at term with birth weight 
2560 g by vertex vaginal delivery after induction of 
labour because of maternal hypertension and pro- 
teinuria. He became tachypnoeic and hypothermic 
at 12 hours, with a plasma glucose concentration of 1 
mmol/l, which failed to rise above 2 mmol/l over the 
next 48 hours, despite administration of 55 umol/kg/ 
min of intravenous dextrose. After this his plasma 
glucose concentration fell to 1-1 mmol/l and he was 
given a bolus of 0-3 ug/kg of glucagon intravenously 
after which the plasma glucose concentration rose to 
6 mmol/l within 30 minutes and remained above 2-5 
mmol/l for the next nine hours. A second bolus of 
glucagon was necessary when the plasma glucose 
concentration fell once again, and a glucose turn- 
over study was carried out during this period. 


Case 4. A girl born by vertex vaginal delivery at 42 
weeks’ gestation with a birth weight of 3220 g 
presented with convulsions secondary to hypogly- 
caemia at 46 hours. Her plasma glucose concentra- 
tion rose to 2 mmol/l after administration of 33-8 
umol/kg/min of intravenous dextrose but was noted 
to be extremely labile. In addition, she required 
repeated 2 ml boluses of 20% intravenous dextrose 
in an attempt to correct the hypoglycaemia. Pheny- 
tom was administered when further convulsions 
occurred during these episodes of hypoglycaemia 
(see later). The first sustained rise of plasma glucose 
concentration to 3 mmol/l was observed after 
treatment with a 200 ug/kg bolus of intravenous 
glucagon. One further episode of hypoglycaemia 
occurred 48 hours later and the baby was established 
on full oral feeds by day 10. Plasma glucagon and 
insulin concentrations were measured during the 
study. 


Cases 5 and 6. Case 5 was the sister of case 3 and was 
born one year later. In view of the history of her 
brother, her blood glucose concentration was 
measured after birth and found to be 0 mmol/l. She 
was treated with glucagon and made an uneventful 
recovery. 

Case 6 had a clinical history that was similar to 
cases 1-4. Plasma insulin and glucagon concentra- 
tions were measured during treatment with gluca- 
gon 


Methods 


All blood samples were collected from heparinised 
intravenous cannulae and placed on tice in pre- 
chilled fluonde tubes for the glucose and insulin 
assays. Tubes containing edetic acid and 1000 KIU 
of aprotinin were used for the glucagon assays The 
plasma was separated by centrifugation at 4°C and 
frozen within 20 minutes of collection. The samples 
were thawed only once and kept on ice during the 
assays. The total volume of plasma required for the 
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insulin, glucagon, and --acer/total glucose assays 
was 250 uL 

Total glucose concentr=toons m the plasma, tracer 
infusate, and dextrose 3sclutions were measured 
using a commercially =vailable gluccse oxidase 
spectropho-ometric assa4 ~Bozhringer- viannheim) 
and an Anélox LM3 anakser (Analox Instruments). 
The calitretion curve fo- tie glucose oridase assay 
was constracted using gravimetric standards (0-5— 
0-9 mmol’). A regression analysis showed that 
differences cf 0-4 mmol/. could be measured with a 
standard error of 0-1 macli The accuracy of the 
Analox Arélyser was impreved by mcdifying the 
output to dsplav the gl-cos2 concentration to the 
second deamal place an= recalibratmg the machine 
every 10 semples. As an addittonal check recalibra- 
tion was cerried out if calioration standards (which 
were ins2red every fifth sample) differed by more 
than 2% from the expec-ec value. All semples were 
measured at least in dapicate and the standards 
used were of appropmare composition for the 
sample berg assayed—=nat 1s, plasma based stan- 
dards “or 3.asma samp es 

The tumover of glrcase was measured using 
6,6-dide iteroglucose, which is a ncn-recycling glu- 
cose mo_ecule that is labajled with a :tab-e isotope of 
hydrogen It was admin stered intravenously with a 
prime b= (30 mg/kg) followed by a continuous 
infusion at a rate that was small compa-ed with the 
dextrose a-lministration race (0-94 pmo /xg/min and 
55-83 pmoVkg/min, respectively). 

A twc bour distributic=n period was allowed after 
the primizg dose to ensue a steady rete of tracer 
enrichment within the total glucose pod before anv 
samples w2re taken. The earichmentz of I-acer in the 
plasma samples and tte latelled infisates were 
measured sing a Finnigem MAT 4020 combined gas 
chromatograph and mess spectrometer. The a-p- 
glucofirarcse cyclic 12:3,5 bis(butylooronate)-6- 
acetate derivative was prepared for zas chroma- 
tograph,* and the [M-£7]* icns (mZ 297 and 299 
for the an_abelled and J=b=lled derrvattves, respect- 
ively) we-e analysed n selected ion monitoring 
mode or zhe mass spectrometer us ng electron 
impac: a: W eV. 

Glucegor. concentration was measured using a 
radioimmanoassay (Noso Research Irstitute) with 
125] labell2d pork glucazcr. and a rabit anti-pork 


Table 2 


Mean (SEX) piasma 
glucose corcentranion 
(mmor) 


Expenmen 1 (tefore diazoxide) 
Experumzn 2 (mazox»iłe study) 


263 p01) (1=14) 
641 102) (n=9) 


glucagon serum K5563. This antibody ıs specific for 
pancr2atic glucagon. The results for the plasma 
glucagon concentrations that were at the lower end 
of the range of our assay are expressed as <60 ng/l 
or <20 ng/l (depending on the volume of plasma 
available). Only concentrations above these limits 
could be reliably distinguished from zero. 

Insalin concentration was determined by a double 
antibody radioimmunoassay’ with a coefficient 
variation of 65%. The assay was modified by 
doubking the number cf points on the standard curve 
and increasing the incubation time to improve its 
accuracy at low concentrations of insulin. This assay 
could reliably distinguish insulin concentrations of 
>1-2 U/ml from zero. All samples for insulin and 
glucazon were assayed at least in duplicate. 


Calculations of glucose turnover rates. 


Case 1 

The calculations are based on standard tracer 
kinetcs. The rate of glucose entering the total 
gluccse pool has two mputs, the dextrose infusion 
rate (Ri) and an unknown endogenous hepatic 
production rate (Rh; The tracer is infused at a 
known rate (Rt*) In the steady state the pool size 1s 
constant and the total glucose appearance rate (Ra) 
is equal to the sum of Ri and Rh. Ra is also equal to 
the disappearance rate of glucose (Rd). 


Rit+Rk=Ra (1) 
=Rd 
Ra can be calculatec from the steady state tracer 
equation* shown below 


RA=| Tracer inftsate enrichment -1il Re 
Plasma enrichment 


As Ei is known Rh can be calculated from equa- 
tion L. 

THs equation was used in experiments both 
befo-~e and after acmimnistration of diazoxide in 
case 1. 


Cases 2 and 3 

This steady state tracer equation could not be used 
to celculate Ra in these babies because the plasma 
glucose concentrations were not constant. Steele’s 
metLod for measuring glucose turnover in the non- 


Feerults in case 1 o" glucose turnove. studies before and afte- treatment wuh diazoxide 


Mean {55M} plasma lafuston rate of Hepatic glucose 
insulin cc mceniration intravenous dextrose production 
(Ulm) (amotikgimin) {umol/igimin) 
42 (02) ‘n=5) 5 13 

<12 76 29 
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steady state was employed instead * This method is 
a one compartment approximation of the total 
glucose pool and requires prior knowledge of the 
‘pool fraction’, a multiplier that 1s applied to the true 
volume of distribution of glucose and takes a value 
between 0 and 1. Animal experiments indicate that 
the optimum value of the pool fraction 1s 0-65 ® The 
computations were performed on a DEC20 
mainframe computer using an interactive tracer 
analysis programme specifically designed by one of 
us for this task.’ Equation 1 was then used again to 
calculate Rh. 

The observed data were smoothed by least 
squares using low order spline functions.’ The 
degree of smoothing was such that the average 
departure of the fitted curve from the observed 
points was less than the estimated accuracy of the 
observations themselves. 


Results 


Case 1. (Table 2.) Before treatment with diazoxide 
the hepatic glucose production rate was 13 pmol/kg/ 
minute; the normal range for fasting term neonates 
is 27-44 pmol/kg/minute.® This had increased to 28 
pmol/ke/minute after treatment The mean (SEM) 
insulin concentrations before and after treatment 
were 4-2 (0-2) U/ml (n=5) and less than 1-2 U/ml, 
respectively. The highest observed insulin concen- 
tration was 11-8 pU/ml, and this sample was taken at 
a time when the baby was receiving intravenous 
dextrose and the glucose concentration was 2-4 
mmol/l. 


Cases 2 and 3 


The plasma insulin concentrations were only 10 
U/ml in both babies when the dextrose infusion 
rate was transiently decreased in an attempt to 
reduce the plasma glucose concentration to below 2 
mmol/l. Figures 1 and 2 show that the rate of hepatic 
-glucose production was negligible in both these 
patients before treatment with intravenous gluca- 
gon. This ıs clearly shown by nearly identical results 
for total glucose appearance rate as measured by 
tracer (Ri+Rh) and the known dextrose infusion 
rate (Ri). Ri is indicated by the dotted line in 
Figures 1(c) and 2(c) and the nse in hepatic glucose 
production after glucagon 1s shown by the diverg- 
ence of total glucose appearance rate (solid line) and 
the constant dextrose infusion rate. 

This improvement in HGPR was sustained for the 
rest of the natural history in case 2 as is clearly 
shown by the ranges of blood glucose in the hours 
before and after administration of glucagon (0-2-4-3 
mmol/l and 4-2-9-8 mmcl/l, respectively). Case 3 
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Fig 1 Results of non-steady state glucose turnover 
expertments in case 2 (a) Effect of glucagon on plasma 
glucose; (b) effect of glucagon on tracer ennchment, and 
(c) change in total glucose appearance rate (Ra—see text) 
with glucagon The dotted lines in (c) represent the rate of 
intravenous dextrose administration The difference 
between the dotted and solid lines ıs the net hepatic glucose 
production rate Each arrow marks the time at which 
glucagon bolus was administered intravenously The plasma 
insulin concentrations were all <6 nU/ml in the first 

100 minutes and <12 npU/ml after treatment 
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Fig 2 Kezuls of non-steady-sate glucose turnc ver 
experimeat: ix case 3 (see legend to Fag. 1 for dzails). 


showed a similar improvement for nine tours after 
receiving a smaller, moez ‘physiologica dose of 
glucagon (1-5% of that g ven tc case 2). The ranges 
for the dr2treatment aid post-treatmsnt insulin 
concentret:ons were 4-6 end 1912 U'n, respec- 
tively, for Soth babies. These ‘normal’ concentra- 
tions befcre treatment were observed at = tıme when 
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the kepatic glucose production rate was zero. The 
plasma glucagon concentration in case 3 before 
treatrent with glucagon was <60 ng/l. 


Discussion 


Previcus workers have measured the hepatic glucose 
prod.i:tion rate in clinically stable neonates who did 
not heve severe hypoglycaemia at term.®"° These 
infant- either had normal intravenous dextrose 
requirments or were able to tolerate short periods 
of fas:ing. Kalhan showed a reduction in hepatic 
gluccs= production rate in infants of mothers with 
gestat:onal diabetes, !° Sut this complication was not 
presert during pregnancy in any of our babies 

The hepatic glucose production rate was low 
before treatment in all the babies studied here. This 
was accompanied by a raised glucose disappearance 
rate 'Ri+Rh), and yet in cases 1, 2, and 3 the insulin 
conc2atrations were never in the accepted range for 
hypermsulinism.!! !? 

Tke glucagon concentrations were lower than 
expezed for term necnates'* and may have facili- 
tatec 2xcessive insulin activity, despite a low abso- 
lute concentration. It 1s well recognised that it is the 
molar ratio of glucazon/insulin that is of vital 
impcr-ance in determining the balance of produc- 
tion and consumption of glucose.!* This argument ts 
also supported by the restoration of hepatic glucose 
production rate associated with further suppression 
of a *mormal’ insulin concentration using diazoxide 
in ce 1. 

The response to a single bolus of glucagon 1s also 
inter2z-ing because of its sustained effect. Case 2 
requ:rzd only a single bolus (200 ug/kg) and 
case 3 who had a much lower dose (3 ug/kg), main- 
tained his plasma glucose concentration in the 
norm] range for mne hours. This persistent 
action. may perhaps be explained by the observation 
that sa0sphoenolpyruvate carboxykinase (PEPCK) 
activ.ty. which ts essential for gluconeogenesis, is 
strongly induced by a high glucagon/insulin molar 
ratio = This ratio is low dunng fetal life, and 
postnetal induction of PEPCK occurs in response to 
the surge of glucagon secretion, which normally 
occurs after birth. 

A previous study showed that the fall in blood 
glucese concentration shortly after birth was associ- 
ated sith a rise in plasma gluconeogenic amino 
acids, but no hormone measurements were made at 
this nme t6 It was suggested that part of the fall in 
blood glucose was due to a delay in the maturation 
of gl. iconeogenic enzymes. These infants were very 
smal- for dates, with a mean birth weight of only 
2300 ¢ at term, which -s much lower than our study 
grou 
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One of the arguments for not using treatment with 
glucagon has been that it provokes insulin release, 
but this is a transient effect}? and may not be 
important after treatment in the patient because the 
molar ratio of the two hormones still favours net 
glucose release from the liver This is clearly shown 
in table 3 where the high plasma glucagon concen- 
tration of >2000 ng/l was stil present three hours 
after a bolus of glucagon. It 1s also interesting to 
note that case 5, the sister of case 3 was born one 
year later, and also had severe hypoglycaemia at 
term that responded to treatment with glucagon. 
The plasma glucagon concentration was <20 ng/l 
and the insulin concentration was 4 U/ml at a blood 
glucose concentration of 0 mmol/l. Both siblings 
tolerated prolonged fasting a few days after treat- 
ment but some familial cause for the lack of 
glucagon secretion cannot be ruled out in these 
cases. Vidnes described a case of permanent plasma 
glucagon deficiency that also had a familial basıs, 
but this child came from a consanguineous marriage, 
which was not the case in our babies. 

Case 4 had already received several boluses of 
dextrose in the hours before the plasma sample was 
collected for insulin measurement. The high msulin 
concentration found in this baby may have been 
stimulated by the sudden mse in plasma glucose 
concentration after each bolus. The dextrose infu- 
sion rate required to maintain euglycaemia was not 
excessive (38-8 umol/kg/min), which ts particularly 
interesting because the baby was on phenytoin at 
this time to treat the convulsions that had occurred 
soon after birth. It is not generally realised that this 
drug suppresses insulin release from the beta cell of 
the pancreas.'? * When the phenytoin was with- 
drawn the dextrose requirements increased to 83 
umol/kg/min. This has considerable clinical rel- 
evance because a high intravenous dextrose require- 
ment is one of the hallmarks of excessive insulin 
activity The use of phenytoin could easily mask this 
sign and confuse the clinical picture because hypo- 
glycaemia might then recur as the suppressive effect 


on the beta cell is tost. This seems to be the most 
likely explanation for the second episode of hypo- 
glycaemia in case 4 (table 3). 

This second episode was associated with a recurr- 
ence of the low glucagon concentration (60-80 ng/l) 
and an mappropnately high insulin concentration 
(14 pU/ml) for the prevailing blood glucose concen- 
tration of 1-6 mmol/l. On day 12 the baby was fasted 
for four hours and no hypoglycaemia occurred. The 
plasma glucagon concentration was then in the 
normal range for term neonates. 

We have shown that a reduced hepatic glucose 
production rate can occur even when the classical 
diagnostic criteria for the hyperinsulinism are not 
present. The absolute concentration of insulin dur- 
ing hypoglycaemia 1s often used as a marker for 
hyperinsulinism, and it 1s important to realise that 
when high insulin concentrations are not present 
excessive insulin activity can still occur because of 
glucagon deficiency. 

Abnormalities in the mechanisms that control the 
molar ratio of insulin to glucagon may be of greater 
importance than ‘hyperinsulinism’ per se in the 
pathogenesis of hypoglycaemia in those term neo- 
nates who require excessive quantities of intravenous 
dextrose 

The high plasma glucagon concentration after an 
intravenous bolus initially releases stored glucose 
(from hepatic glycogen) but may also have a longer 
term action on the induction of PEPCK, which is 
a key enzyme in gluconeogenesis. 

Intravenous glucagon boluses may be a better 
initial treatment for unexpected hypoglycaemia in 
the term neonate because they avoid the rebound 
hypoglycaemia associated with boluses of dextrose 
or sudden termination of dextrose infusion. 


Addendum 
Since the acceptance of this paper we have studied 


two infants in greater detail. Both infants had 
similar histories to our original cases and had 


Table 3 Results in case 4 of plasma glucagon and insulin concentrations during treatment wuh glucagon 








insulin Glucagon Mean (range) glucose 
(uU/ml) (ngii) (mmol/l) 
Day 6 
Before glucagon 45 <60 3 28 (3 1-3 46) (n=5) 
One hour after glucagon 47 § > 2000 5 23 (3 31-7 56) (n=9) 
Three hours after glucagon 46 >2000 30 (Single sample) 
Dey 8 
During second episode of hypoglycaemia 14 60-80 16 (Single sample after three hour fast) 
Day 12 
After recovery 13 190 3 86 (Smegle sample after four hour fast) 


a a UU 
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undetectable plasma glucagon concentracions (<20 
ng!) whea the HGPR was zero The plasma insulin 
concentrations were <6 and 14 1U.'ml, rspectively. 
A 200 pg/<g2 tolus of intravenous glucagea produced 
a sustained mse in HGPR, and plasma glucagon 
corcentrations were within the range 18(—240 ng/l at 
48 hours when clinical recovery hac taker place We 
see about two cases per vear in our hosaital, which 
suggests cn incidence of the order of 1 per 1500 live 


births. W2 believe that ear y recognition ef transient . 


glucagon deñciency anc prompt treatment with 
intravenous glucagon 1s of benefit in thse infants. 


We are indeoted to the following tor their help Zel = Shore RSCN 
(Research Nurse), the junior mowical staff anc nuses on SCBU, 
and Joan Gendy for help in setting up the ho-mene assays We also 
thenk Drs L_berman, Yalman., aac Thomas for allowmg us to study 
their infants 
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Early and late cranial ultrasonographic appearances 
and outcome in very low birthweight infants 


R W I COOKE 
Department of Child Health, University of Liverpool, Liverpool 


SUMMARY Of 798 very low birthweight infants admitted to a regional neonatal intensive care 
unit over a five year period, 547 were discharged home and 524 available for follow up at two to 
five years later. Eighty-seven infants had a major impairment. Both early and late cerebral 
ultrasonographic appearances gave useful prognostic information, but the presence of cystic 
lesions, particularly if bilateral, was highly significant There was a close correlation between late 


parenchymal lesions and previous ipsilateral intraventricular haemorrhage, suggesting a causal 


relation. 


The introduction of cramal ultrasonography for 
diagnosing cerebral injuries has resulted in ın- 
creased awareness of their frequency in very low 
birthweight infants and of their relevance in predict- 
ing neurodevelopmental outcome. Earlier studies 
emphasised the importance of periventricular 
haemorrhage." Parenchymal cystic lesions seen 
later in the neonatal period have recently been 
considered more important than haemorrhage in 
causing adverse outcome.® ’ Many of the studies on 
ultrasonographic appearances and follow up have 
comprised small numbers of patients or been done 
over short periods of tıme, thus not allowing a good 
estimate of the predictive value of ultrasonographic 
examination in the neonatal period. Studies have 
also not taken into account the effect of lesions on 
one or both sides of the brain, or the association 
between early haemorrhagic lesions and the later 
appearance of parenchymal cysts. These factors are 
umportant in making an accurate prognosis and 
attempting to prevent intraventricular haemorrhage. 


Patients and methods 


From January 1980 to December 1984, 798 infants 
weighing less than 1501 g at birth were admitted to 
this neonatal intensive care unit, and 547 were 
discharged home No infants were excluded from 
the study. Seventeen infants subsequently died from 
various causes including the ‘sudden infant death 
syndrome’, infections, non-accidental injury, and 
accidents Of the remaining 530, 451 (85%) were 
followed up at the regional unit. 53 (10%) by 
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consultant paediatricians at local hospitals, and the 
remainder by health visitors assessments, general 
practitioners’ reports, or, in a few cases, question- 
naire to the parents. The duration of follow up 
varied between two and five years. 

Follow up at the regional centre comprised 
neurological and general physical examination, 
together with developmental screening with the 
Denver developmental screening test at 1 year end 
annually thereafter. Specialist referral to che 


Table 1 Classification of early and late ultrasonographic 
appearances 


Grade Description 
Early lesions 
0 Normal 
Flare Small, often transient echodensitics 
at upper border of lateral 
ventricles 
l Subependymal haemorrhage 
2 Intraventricular haemorrhage 
3 Parenchymal hacmorrhage or 
extension 
Late lesions 
0 Normal 


Persistent ventncular Usually irregular or asymetneal, 


enlargement beyond 1 month of age 
Penventricular Periventricular cysts, usually 
leucomalacia multiple and small and not 


connecting with the ventricle 

Large, usually solitary cysts seen 
often after previous infarction or 
parenchymal extension of 
haemorrhage 


Porencephalic cysts 
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regional child developmen: cent:e was mace if neuro- 
developmenzal problems vere detected Impairment 
was defined zs a development:! quotien of < 80, 
cerebral palsy of any degree, zr hearing or visual 
loss likely to impair developmer tal progress. Severe 
developmenczel delay was constlered to 3e equiva- 
lent to a de~elopmental cuotieat of 50 o- less, and 
moderate developmental delay vas a cevelopmental 
quctient cf 51—80. Four children had chromosomal 
disorders o` syndromes, and two wer: severely 
impaired pzs-:natally by 1on-ascidental njury and 


excluded from this analysis. The follow up assess- 
ments are the result of pooled reports from several 
sources for some cases. 

All infants had a cramal ultrasonographic ex- 
amination on admission to the unit, daily for the first 
week cf life, and weekly or more often until 
discharge. Ultrasonography was performed by me 
or by a lecturer or research fellow supervised by me 
The time of the babies’ discharge vaned, but those 
discharged early often had ultrasonographic ex- 
aminations at their first or second follow up visit, 





Fig la Ear'y ultrasound appeararces bilaterai ‘flares’. Fig 1b Early ultrasound appearances unilateral 


subependyzral haemorrhage {graaet) 
(grade 2) 


Fig. 12 Early ultrasound appearances bilateral intraventncular haemorrhage 
Tig 1d Early ıdtrasor nd appearcaces. unilateral parenchymal haemorrhage (grade 3). 
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but only if previous abnormalities had been de- 
tected. Infants weighing < 1500 g at birth were 
rarely discharged at less than 2 weeks of age, and 
usually much later. All babies referred from other 
hospitals were admitted before the third day of life 
and most of them on the day of birth. An Advanced 
Technology Laboratones (ATL) 805A mechanical 
sector scanner with 5 or 7-5 MHz transducers was 
used. A wnitten record of each examination was 
kept together with Polaroid photographs of changes 
as they occurred. Appearances were designated 
‘early’, representing mainly haemorrhagic lesions 
and occurring during the first week of life, and ‘late’, 
representing parenchymal lesions probably due to 


cerebral ischaemia or atrophy and first visible from 
the second week onwards Table 1 shows the 
classification, which. is illustrated in figs 1 and 2. 
Only coronal sections are shown, but sections in the 
midline, parasaggttal, jand tangential parasaggital 
planes were also used to complete the diagnosis. 
Differences in proportions of impairments with 
different ultrasonographic appearances were analysed 
with the x° test unless otherwise stated, and a 
probability of < 0-05 was accepted as significant. 


Results 


Five hundred and twenty-four infants were available 








Fig 2a Late ultrasound appearances. persistent 
ventricular enlargement 


Fig 2b Late ultrasound appearances periventricular 
leucomalacia. 


Fig 2c Late ultrasound appearances. porencephalic cyst 
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for follow uz, and information from at least one 
source wa: évailable on <li of them. Of these, 87 
infants hac an impairment 50 had cerebra palsy, 39 
had moderate developmental delay, 17 had severe 
developmental delay, 12 were blind tsix from 
retinopathy and six with presumed cortical blind- 
ness), 11 Fad bilateral severe deafness, amd 12 had 
epilepsy. Several infants had more than one impair- 
ment. 

When eady ultrasonographic appearances were 
correlated with later impetrmen: a significant trend 
to greater prevalence of impairment was seen with 
increasing grades of ha2morrhage, (p < 0-001, 
table 2). Table 2 also shows the 95% confidence 
intervals for the prevalenze of impairmeat in each 
ultrasounc group. Bilateral grade 2 or > haemor- 
rhage in tle first week of rfe is more likely to result 
in impairment (table 1). Different grades of hae- 


morrhage were almost ex=ctly symmetrically distri- ` 


buted between right anc left sides of zhe brain. 
Minor as weil as major grades o7 haemorrhage were 
associated with some increase in the nek of later 
impairment, but this was u:nallv because parenchymal 
lesions developed later. There was a significant 
correlation between the g-ade o? early haemorrhage 
not affecting the parenck’ma énd the leter occur- 
rence of pa-2nchymal lesions on the same side of the 
brain (p < 9-001, table 3. No such correlation was 
seen with parenchymal lesions on the opposite side 
of the bram. This suggests a causal association 
between ez-ly haemorrheze and the later develop- 
ment of -psilateral parer.chymal lesions 

When le-e ultrasonographic appearances were 
correlatec with subsequent impairments a simular 
significan: i~end to greate- prevalence wath increas- 
ing size o? tne lesion was seen (p < 0-00_. table 4). 


Periventricular leucomalacia was first seen at a 
median of 15 days (range 4-50 days n = 47). 
Bilate-al cystic lesions (periventricular leucomalacia 
or porencephalic cysts) greatly increase the risk of 
impairment. Most infants with impairments at 
follow ap had either cerebral palsy or moderate or 
severe developmental delay. 

Developmental delay was significantly associated 
with erstic lesions (p < 0-001) particularly when 
they <ccurred bilaterally rather than unilaterally 
(Fishers exact test, p < 0-004) (table 4). Similar 
assoclaions were seen with cerebral palsy. 
Porerczphalic cysts were more likely to result in 
cerebrél palsy than periventricular leucomalacia. 
The ir Gdence of cerebral palsy after bilateral lesions 
of an; sort was higher than that after unilateral 
lesions Evidence of early haemorrhage, and late 
ultrasD20graphic appearances, had similar sensitivi- 


Table 3 Association between early periventricular 
haemcr-aage and late parenchymal lesions on ipsilateral 
side o* brain 


0 Late parenchymal lesions 

PVE Cystic (PVL and PC) 
No (%) No (%) 

Grade cf 

hacmo-riage 

0 372 8 (2%) 10 (2-5%) 

I 48 5 (&5%) 6 (10%) 

2 43 14 (21%) 18 (27%) 


PVE = 7ersistent ventricular enlargement 
PYL = Penventncular leucomalacia 
PC = Purencephalic cyst 


Tatle 2 Za-ly ultrasound appearances and major impairments 


Grade of taemorrhaze 
2 


Diagnosis Q are I 3 Unilateral Bilateral 
(n m 333) ‘a= 13, {n = 73) {n = 73) (n = 32) 2 oer 3 H2 or HI 
(n = 56) (n = I) 

Normal 314 12 59 9 32 2 
Modzrate DE H 7 6 Lk 10 4 

(DQ < §) (33, 18465) (82 32-177) (15, 7 5-267) (34, 18 6-53 2} (18, 9-30 9) (36, 10 9-69 3) 
Severe DD 2 } 8 4 6 2 

(DO < D) (8 6, 0 08-2 4) (41 0 %12) (109, 52:9 (12 5. 35-29) (10-7, 4 1-22 2) (i8 1, 2 3-51-8) 
Cerebral 19 6 13 20 15 9 

palsy (3 6, 16-690) {82 32-17 7) (17 8, 9 6273) (62 5, 437-788} (268, 159-406) (81 8, 48 2-977) 
Deaf 0 u 2 5 4 4 1 
Blind ] D I 2 4 1 
Any major 19 L 14 30 23 24 9 

ur pairment. (57,3693) (77: 02-36) (192 109-297) (411, 29729) (719, 575-837) (428, 297-570) (81 8, 48 2-97 8) 


Figures in parentheses are perocntage incidence and 95% confidence intervals for cach group 


DD = deveopment delay 
DQ = devcopmental quotient. 
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Table 4 Later ultrasound appearances and major impairments 


Ultrasound appearances 


Diagnosis 0 Persistent Penventncular Porencephalic Cystic lesions (PVL and PC) 
(n = 418) ventricular leucomalacia cyst Unilateral Buateral 
enlargement {n = 34) (n = 32) {n = 42) (n = 24) 
(n = 40) 
Normal 382 32 16 7 20 3 
Moderate DD 16 4 10 9 12 7 
(DQ < 80) (3 8, 2 2-6 8) (10, 2-8-23 7) (29-4, 19-141 6) (281, 13-7467) (286, 157-446) (292, 12 6-51) 
Severe DD 5 0 4 8 1 11 
(DQ < 50) (1-2, 0 3-2 5) (11-8, 3 2-267} (25, 115-434) (2-4, 006-131) (45-8, 25 6-67 2) 
Cerebral 17 5 6 22 13 15 
palsy (4, 2 2-6 8) (12 5, 42-268) (17-6, 6 5-336) (687, 50-838) (309, 17 6-47) (62, 40 6-81 2) 
Deaf 4 1 3 3 6 0 
Blind 3 0 5 4 1 8 
Any major 36 8 18 25 2 21 
impairments (8 6, 6 4-12 2) (20, 9-36) (52 9, 35-70) (78 1, 6-91) (52-4, 1-66-6) (87-5, 66 6-97-3) 


Figures in parentheses are percentage incidence and 95% confidence intervals for each group 
DD = development delay, PYL = penventricular leucomalacia, PL = porencephalic cyst, DQ = developmental quotient 


Table 5 Sensitivity and specificity of early and late ultrasound appearances in predicting later impairments 


All impairments Severe developmental delay Cerebral palsy 
Sensinvity (%} Specificity (%)  Sensinvity (%) Specificity (%) Sensitivity (%) Specificity (%) 
Grade 2 
or 3 PVH 61 92 71 82 66 96 
Late cystic lesion 
(PVL or PC) 49 90 70 99 56 95 


PVH = periventricular haemorrhage, PYL = periventricular leucomalacia, PC = porencephalic cyst 


Table 6 Types of cerebral palsy and ultrasound lestons 
observed 
No ultrasound PVH only Late ultrasound 
lesions lesions 
Diplegta 
(n = 15) 6 4 5 
Hemuplegia 
(n = 26) 2 3 21 
Quadnplegia 
and others 
(n = 9) 1 1 F 


PVH = periventricular haemorrhage 


ties and specificities in predicting impairments 
(table 5). Spastic diplegia (n = 15) was more often 
seen in infants without late ultrasonographic abnor- 
malities, whereas hemiplegia (n = 26) and quadri- 
plegia (n = 9) were usually associated with late 
parenchymal lesions This difference was significant 
(Fisher’s exact test p < 0-0045, table 6). 


Discussion 


When portable ultrasonography machines became 
available to neonatologists less than 10 years ago 
they replaced computed axial tomography as the 
main method of diagnosing cerebral haemorrhagic 
and ischaemic lesions because less invasive and 
more frequent examinations could be made. The 
first reports concentrated on the incidenc2 of 
periventricular haemorrhage and factors associated 
with its occurrence.’ *'° Subsequent studies con- 
centrated on the association between the early 
findings of haemorrhage and outcome.?> 11-12 In 
some of these studies ‘outcome’ concerned early 
death rather than developmental progress in later 
years, and in others the small number of subjects 
studied did not allow confident prediction of out- 
come. In similar groups of very low birthweight 
infants conclusions such as that all parenchymal 
haemorrhages are fatal,” smaller haemorrhages are 
not associated with poorer outcome,'! smaller hae- 
morrhages are associated with poorer outcome,” 
and ventricular dilatation’? or parenchymal cystic 
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lestons® ’ are the main =e:erminants ©” outcome 


may all Ee found. 

To assemble sufficient rum>ers of infants for 
examinatbn of outcome by subgroups an investiga- 
tion such as this must conz.nuze ove- several years in 
a large centre This produczs several methodological 
problems. UltrasonograpL-c equipment 1s constantly 
improving. For the first thre and a half y2ars of the 
period covered by this study a 5 MHz tran: ducer was 
used; subsequently a 7-5 MHz transducer was used 
with theoretically, better ‘near resolution The pro- 
portion oi infants with arza; of cystic degeneration 
diagnosed remained subs-artial_y the same in each 
year of the study, althoug- more ‘flares’ vere noted 
later in the study The inter>retation of results also 
changed over the five yeer period, periventricular 
leucomalacia being recorced zs ‘cerebral etrophy’ or 
‘irregular ventricles’ in the early part of the study 
and a four point scale of seventy fcr perientricular 
haemorrhage being used With the pub ication of 
pathological correlation studies the nomenclature 
used in -Eis paper was edopted, and previous 
ultrasonograrhic pictures were reclassified using the 
Polaroid records and th2 contemporary written 
reports. 

Infants with impairments seen at follow up 
comprised 10% of the orisimal group adm tted to the 
unit, and most had ultrasomographic abmormalities 
in the p2rinatal penod Whether earv or late 
ultrasonozraphic appeararc2s aze used as predictors 
of later 1mmpeirment, the sensitivity and specificity 
are similer (cable 5) Ths is important as if this 
information is to be taken :nżo a>count wren making 
clinical decistons about Canagement it = required 
early ratrer zhan late in zte neonatal priod. The 
occurrence of later impairments in infants with early 
lesions not affecting the parenchyma seems to be 
associated almost entirely with the subsequent 
development of periventr ctlar leucomalacia. That a 
significan: relation exists ææ ween the extent of early 
and late app2arances in th2 same infan, but only 
when the same side of the Drain is comsidered, 1s 
strongly suggestive that -his associatior ıs causal 
(table 3). Tke release ot vasoactive substances by 
thromb: produced from early perventricular 
haemorrbage may produc2 local ischaemma and late 
penventr-cular leucoma-ca. Preventing periven- 
tricular Eaemorrhage, o7 blocking the release or 
effects of supstances rel=a<ed from thrombi, may 
limit the development c= subsequent l2sions and 
their ne.trodevelopmenta sequelae. Severe local 
cerebral szhaemia at the Ste of previous cerebral 
haemorrtlage has been shown by positrcn emission 
tomograrhy.' 

Because of the numbe- of infants included in this 
study it was possible to consider the pred ctive value 


of ul-resonographic appearances for specific neuro- 
deve.oomental problems rather than for major 
prob-ems generally. The presence of late cystic 
lesions was strongly predictive of developmental 
delay, and this association was more obvious when 
the kesions were bilateral. Bilateral lesions were 
more than twice as likely to be followed by 
deve omental delay as unilateral ones, but, more 
importantly, in most of these cases the impairment 
was severe (table 4). The severe effect of bilateral 
lesions on intellectual prognosis may simply be re- 
lated to the extent of the original brain injury, or be 
becaus2 both sides of the neonatal brain possess 
cogn-tive functions which may in part be preserved 
in unikteral lesions. 

The prevalence of cerebral palsy should correlate 
well w th cerebral ultrasonographic findings, parti- 
cularly late cystic changes. Of the 50 infants with 
cerebral palsy at follow up, 33% had late lesions, 
which suggested that they had been caused by 
perinatal events In nine infants, however, no 
ultrasonographic abnormalities were seen. This 
coulc te because the abnormalities were beyond the 
resolution of the machine used, or because they 
occurred after the infants had been discharged from 
the unt. Alternatively, cerebral palsy may ın some 
cases be caused by aetiological events outside the 
perinatal penod. Support for the latter view comes 
from tke distribution of jate ultrasonographic lesions 
betw2en types of cerebral palsy Cystic appearances 
were strongly associated with:spastic hemiplegia and 
quadnslegia but significantly less so with spastic 
diplegia, suggesting different aetiologies. The 
mediar. length of stay of the 15 infants with spastic 
diplegia was 40 days (range 11-120 days), making 
early Cischarge an unlikely reason for missing later 
ultrasonographic changes In addition, the infants 
with ciplegia who had cystic lesions also had 
deve omental delay. Only one of the 10 diplegic 
infants, whose pictures did not show cysts had 
deve o>mental delay at follow up. 

Visual defects occurred in 12 infants. When these 
were die to severe retinopathy of prematurity some 
perivemtricular bleeding was always seen, but none 
of the nfants had extensive late cystic lesions. In all 
sıx 1ofants with presumed cortical blindness exten- 
sive cystic lesions were present. Retinopathy may be 
associzted with free blood in the central nervous 
system, which produces local vasospasm and retinal 
injury in much the same way as early ventricular 
haemorrhage may lead to later ischaemic lesions. 
Cort-cal blindness ıs caused by extensive disruption 
of traccs and has been described in association with 
bilateral subcortical cystic lesions.® ’ 

Bi a-eral severe deafness was present in 11 infants 
and was usually associated with extensive peri- 
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ventricular haemorrhage, though not necessarily 
later cystic lesions. Such an association has been 
described previously and was attmbuted to blood 
entering the inner ear ‘> Convulsions without fever 
occurred in 12 infants, all of whom had cystic 
parenchymal lesions or post haemorrhagic hyd- 
rocephalus. 
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Acarboxyprothrombin activity after oral prophylactic 
vitamin K 


R VON BRI&S, S KRE?PEL A BECKER, R TANGERMANN, AND U GOBEL 


Departmeats cf Paediatrics, Neonatology, Gastroenterology, Haematology, and Oncology, Centre of Child 
Hee!th, University of Disseldorf, Federcl Republic of Gerraany 


SUMMARY ‘The effect of prcphylaxis with oral vitamin K (1 mg vitamin K, given with the first 
feed) on the rate of detection of acarboxyprothrombin (PIVKA II) and factor II clotting activity 
were analysed. Introducing such prorhylaxis reduced the rates of detection of PIVKA H activity 
on day 5 frem 48% to zerc. None of the babies given prophylaxis had factor H clotting activity 
below 40%, compared with 34 of 95 babies not giver. prophylaxis. This study has important 
implications in the prophylaxis of toth classical anc late onset haemorrhagic disease of the 


newborn. 


The neec for prophylaxis wh vitamn K has 
recently been reaffirmed.’ The-2 is, how=ver, con- 
troversy as to how the «tamin should be given 
Several authcrs have argued that oral instead of 
parentera acmunistratior woud spare babies the 
discomfort and potential risk cf intramuscular or 
subcutaneous injections. ? Fardy good absorption 
of vitamin K- given orall; to healthy nednates has 
recently been reported.” Variztion between sub- 
jects, howeve-, was constlerab.e, and th> safety of 
oral vitamin K prophykexis has therezore been 
questioned * 

In this study we assessed th2 effect of prophy- 
laxis with oral vitamin K on the vitamir K supply 
of the neonaze by analysing asarboxyprothrombin 
(PIVKA II) activity, z marker for sitamin K 
deficiency; we also used a cdagulation test for 
factor II. 


Patients =nd methods 


PIVKA IJ ard clotting aztalyses were pe-tormed in 
heelthy 5 day old full tern infants. We frst looked 


at the detection rates of PIVKA I and factor II 
clottinz activity in 95 neonates not given vitamin K 
prophlaxis from May to September 1985. We then 
comreéred the effect of oral prophylaxis (1 mg 
vitamı1 K, with first feed) on these measurements in 
a further 95 babies from May to September 1986. 
The mfluence of potential seasonal changes could be 
excluded as both groups were studied during the 
same months of the vear. The Table shows that 
there vere no significant differences in mean birth 
weigys or methods of feeding (breast, formula, or 
mixed) between the two groups. Blood samples for 
measurement of PIVKA II activity and factor II 
clotting analysis were taken from a heel prick on day 
5, a: the same time as the compulsory blood 
sampling for screening tests for inherited disorders 
of metabolism and hypothyroidism. 

PIVKA II activity was determined with crossed 
imm-inoelectrophoresis as described previously.” A 
whoE blood clotting assay was used for factor H 
analrds.° 

All mothers had given informed consent both to 
the blood sampling and to the vitamin K regimen. 


Table 1 Dorr-nartson of two grows of heathy full term infants 
Greup k ean (SD) 
brth weight 
(s) 
A (no prochylasts) 3370 (399) 
B (1 mg väamız K, orally wrt. first fed) 3380 (403) 
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a No breast and No formula 
arzast formula fed fed only 
sea 

wf 23 8 

wl 21 9 
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Factor II clotting actrvity (°e) 


Figure Association between factor I clotting activities in 
5 day old healthy neonates and oral prophylaxis with 
viiamin K,. O no vitamin K prophylaxis, W I mg vitamin 
K, with first feed 


The study was approved by the local ethical 
committee. 


Results 


Of 95 healthy babtes not given vitamin K prophylaxis, 
47 showed PIVKA II activity, none of the 95 babies 
given oral vitamin K did. 

The cumulative distribution patterns of factor II 
clotting activity in babies who had and had not been 
given prophylactic vitamin K are shown ın the 
Figure. None of the babies given vitamin K had 
factor II clotting activity below 40%, compared with 
34 of the 95 babies not given vitamin K Five of 
these babies, all exclusively breast fed, had severe 
hypoprothrombinaemia with factor II clotting activ- 
ity of less than 10%. 


Discussion 


High detection rates of PIVKA II activity in healthy 
5 and 6 day old neonates not given vitamin K 
prophylaxis at birth have been reported.’ Apart 
from confirming these results, our data additionally 
give clear evidence of severe hypoprothrombinaemia 
in several of the babies with PIVKA II activity. This 
prompted us to introduce vitamin K prophylaxis and 
to evaluate the effect of an oral regimen. 

Oral and intramuscular vitamin K prophylaxis 
have been shown to have similar effects on clotting 
factors dependent on vitamin K.° Using a more 
sensitive marker for vitamin K deficiency (PIVKA 
II activity), however, Motohara et al reported a 
detection rate of PIVKA II activity of 11-4% in 
babies given 5 mg vitamin K; orally at birth.’ This 
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prompted us to evaluate the effect of prophy-axis 
with oral vitamin K by giving a 1 mg dose of vitemin 
K,, the only vitamin K preparation available ın 
Europe. In our study all 95 babies given 1 mg 
vitamin K, with the first feed had no PIVKA 
II activity detectable on the fifth day of life and had 
normal factor II clotting activity. Though the blood 
sample may have been taken after the nadir of 
clotting factors dependent on vitamin K, vitamin K 
deficiency on previous days would not have escaped 
detection as PIVKA II has a 50% disappearance 
rate of about 50 hours ® These data therefore 
Suggest that oral vitamin K, given as a 1 mg dose 
with the first feed protects agaist wtamin K 
deficiency ın the neonatal penod. 

Several explanations might account for the high 
detection rates of PIVKA II activity in the series 
reported by Motohara et al.” Firstly, the method 
might not be specific enough to differentiate be- 
tween neonatal prothrombin and PIVKA II activity. 
Secondly, some of the PIVKA II results on day 5 
might anse from intrauterine vitamin K deficiency, 
as PIVKA II activity was found in 19-2% of the 
corresponding samples of cord blood with the 
enzyme linked immunosorbent assay used by Moto- 
hara et al.? With our method PIVKA II activity was 
not detectable in cord blood and interference with 
PIVKA II activity indicating anamnestic vitamin K 
deficiency therefore was unlikely’ Finally, the 
absorption and metabolism of vitamin K; might be 
different from that of vitamin Kı. 

Even for vitamin K,, however, the absorption in 
healthy babies varied widely,’ but this does not 
seem to matter for the supply of vitamin K ın the 
neonatal period. It might, however, be relevant to 
late onset vitamin K deficiency, a bleeding disorder 
that often presents with intracranial haemorrhage in 
4-8 week old infants. Three observations (below) 
related to five cases of bleeding due to late onset 
vitamin K deficiency ın this hospital cast doubt on 
the ability of prophylaxis with oral vitamin K to 
prevent late onset vitamin K deficiency. 

Massive bleeding after a sample of venous blood 
had been taken was diagnosed 1n a 25 day old doy 
who had received 2 mg vitamin K orally with the 
first feed. Partial thromboplastin time and 
prothrombin time were prolonged, and vitamin K 
deficiency was proved when these measurements 
returned to normal within four hours of sub- 
cutaneous injection of 1 mg vitamin Kı. This boy 
had been fed on a formula not supplemented with 
vitamin K. He showed no clinical symptoms of 
malabsorption and had not received any antibiotics. 
At the time the late onset vitamin K deficiency was 
diagnosed he had mild cholestasis with slightly 
abnormal liver function test results, which could not 
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be attributed to bile duct atresia, viral hepatitis, 
cystic fibros.s, or a-l-antitrypsh defimency. 

Intracrenta. haemorrhace dus to late onset vita- 
mir K detic-ency was diagnoses. in a “5 day old boy 
who had been given 3 mg vitamin K, ora ly 24 days 
before the iffe threatening bleeiing occurred |! The 
boy, who hed not been giren vitamin K prophylaxis 
at tarth, frsi sresented wth t.eeding fron an insect 
bite when 21 days old. Czagulition suds initially 
showed peclonged prothrombin and partial 
thromboplastin times, bu: these returned to normal 
alter treacrcent with oral vitarain K and were still 
normal onz week later. On zhe farty fifth day, 
however, he had an intracranial haemerrlage due to 
vitamin K deficiency. tne boy, who had been 
exclusively breast fed, hed miki semotoms of liver 
disease and abnormal liver function test -esults due 
to a-l-anutrypsin deficiency. Although oval vitamin 
K had no been given at tirth, 1 seems unlikely that 
a smalle? prophylactic dose given th-ee weeks 
earlier wou d Rave been 2ffect-ve in preventing the 
intracrankal kaemorrhage. 

Massive umbilical bleeding due to vitamin K 
deficiencr zs diagnosed :n a 13 day old- breast fed 
girl. Hypoprothrombinaemia zespondec promptly 
to oral treacment with 2 ng vramin x. Vitamin K 
deficiencr, however, recirrec four tires despite 
treatment with oral vitamin K after each episode. 
Although no prophylactic oral vitamin E had been 
given before the intial t-eediag, it seems unlikely 
that prophylaxis at birth woulc have been effective 
in prevertiog the bleeding gs recurrent vitamin K 
deficienc” zfier oral vitarun K prophylaxis could be 
due to makadsorption o7 the ~itamn.'* l 

Parent2ral vitamin K was safe and provided the 
babies w-tF a high dose of vcamin K> this might 
account for the fact that late onset vitamin K 
deficiency -s rarely obse-vec m babies given intra- 
muscular prophylaxis, ard 1} 1s certain_y wiser to 
continue perenteral prophylexss unti the equivalent 
dose of oral vitamin K has been established to 
prevent h-z onset vitam n K ceficiency. 

The data presented :n ths paper encourage 
furcher studies to evaluate in appropriate dose 


regime for oral vitamin K prophylaxis Pharmaco- 
logical studies? and clinical experience, however, 
suggest that much higher or repeated oral doses are 
required to protect against late onset vitamin K 
deficiency. 


This study was supported by Landesministenum fur Wissenschaft 
und Forscaung, North Rhine Westphalia 
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Recent trends in the incidence of multiple births and 
associated mortality 
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SUMMARY ‘The overall incidence of multiple births in England and Wales, which had teen 
declining since the early 1950s, started to increase in the early 1980s in all age groups except for 
women under 20. This followed a rise in the incidence of triplet and higher order multiple births 
which had started in the late 1970s. Analyses of data for births between 1978 and 1983 showed 
that while stillbirth, perinatal, neonatal, and post-neonatal mortalities among multiple births fell 
considerably, they remained consistently higher than those for singleton births. Differences ın the 
distribution of birth weight do not wholly explain these differences. Analyses of certified causes 
of stillbirth and death are difficult to interpret because a considerable proportion were attributed 


to ‘multiple pregnancy’. 


In England and Wales the collection of data about 
multiple births began in July 1938 when the 
Population (Statistics) Act came into force This Act 
was passed at a time of public concern about falling 
birth rates to collect additional data about parents so 
that fertility could be monitored more closely. The 
rationale for analysing multiple births was firmly set 
in this context: ‘Although fertility ıs usually 
measured by the number of children born rather 
than by the number of maternities experienced, ıt 1s 
necessary to remember that the former 1s a composite 
total made up of the number of maternities, which ts 
susceptible to voluntary control and the number of 
extra children born in multiple maternities which 
cannot be so readily controlled’. 

Interest soon moved to multiple births themselves 
and many analyses of these trends have been 
published.'"!! Nevertheless, although death rates 
among multiple birth babies under the age of 1 year 
were analysed as part of a special study of births in 
1949 and 1950," these rates were not analysed 
routinely until 1975.’ 

In this paper we consider trends and changes 1n 
the incidence of multiple births in England and 
Wales and analyse subsequent mortality among 
them from 1975-83. 


Registration of infant births and deaths 


When births are registered in England and Wales 
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the number of babies delivered and whether each 
was live or stillborn are recorded. The Office of 
Population Censuses and Surveys (OPCS) also 
collects data about twins and triplets for computer 
analysis, by allocating a code to categorise the 
genders of the babies in each set, and whether they 
were live or stillborn. The exception 1s data about 
births ın 1981, which were not coded because of 
industrial action by local registrars of births and 
deaths. Since 1975 the OPCS has routinely linked 
records of infant deaths (deaths of babies unde= the 
age of 1 year) registered in each calendar year to the 
data collected when the births were registered.” 
These ‘linked records’, together with stillbirth rec- 
ords, are amalgamated into a data file that is used to 
correlate the deaths with information collected 
when the birth was registered such as the age oi the 
parents, place of delivery, and whether the baby was 
part of a multiple birth. 

This linked file ıs referred to as the ‘death 
cohort’. From this file a second linked file is 
produced; this ıs referred to as the ‘birth cohort’ and 
contains all records of deaths of babies born in a 
given year. This 1s more useful for the analysis of 
multiple births as babies within a given set may die 
in different calendar years even though the deaths 
occurred before the babies reached the age of 1 
year. 

Multiple births may not be fully represented in 
registration data because under the Births and 
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2 Deaths Registration Acts in force in England and 
Wales fetal deaths are not registrable as stillbirths 1f 
they occur before 28 completed weeks of gestation, 
althoigh live births are. Thus if a multiple birth, 
including both live and dead fetuses, occurs before 
28 weeks of gestation only the live births are 
registered. Despite this an analysis of the 803 sets of 
twins born in 1975-78 where one twin was stillborn 
showe2d an unexpectedly high number of sets where 
the gestational age of the stillbirth was given as 28 
weeks {gestational age is not collected for live 
births) This suggests that some of the twins may 
have been born after a shorter gestation, but the age 
was Stated to be 28 weeks on the stillbirth certificate 
so that both babies could be registered. 


Tremis in the incidence of multiple births 


The proportion of del:venes with multiple births 
rose frem 1938 until the early 1950s, and then fell 
until the late 1970s. Figure 1 shows that this 
occurred in births to women ın all age groups, 
< although ın those aged 40 or over a less regular 
pattern was seen. The proportion of deliveries 
resuling in multiple births ın 1982-84 was higher 
than ın 1976-80 among deliveries ın all age groups 
except those aged under 20. 

Table 1 shows that trends ın the proporton of 
pregnancies resulting in twins showed a similar 
yt pattern, the proportion resulting in triplets had 

354 55 E5 75 85 already started to nse in the late 1970s. Numbers of 


; Year — sets of quadruplets had also risen much more 
Fig. 1 Deavertes resulting in.multipe bu ths byage of 


mother in Engiand and Wales for 1935-84 





Deliveries with multiple births per 1000 deivenes 
B 


Table 1 Flas and incidence of maltiple del~eries in England aad Wales during 1938-85 


Year All deliveries Sò gieton Tees Trplers Quadnipiets Quintuplets Sertuplets 
births 

1933-40" 1 546 780 1 28.175 18 451 153 I 

ISH45 3 409 944 3 268 744 <0 849 343 8 

1946-50 3 950 343 3 900 340 49 551 HH 8 

1951-55 3 412 386 3 368 755 43 225 404 4 i 

1936-60 3 732 859 3 687 188 45 240 427 4 

1961-65 4 267 306 4217 736 49 116 445 6 

1966-70 4 097 S511 4 053 556 43 533 43 6 I 2 

19T1-75 3 433 182 3 398 786 34 020 353 19 å 

1276-80 3 040 236 3 G10 581 29 253 373 24 4 l 

130-85 2 536 895 2 $11 092 25 515 332 2 2 2 
Rates per 1000 deliveries 

1338-40 983 € 119 0 0; 

134145 987 S i29 80 

1946-50 987 3 125 0 1] 

1951-55 %87 Z 127 012 

1956-60 987 & 12 1 Oil 

1961-45 983 4 115 Gul 

1986-70 989 = 106 010 

1971-75 WIC 99 011 

1976-80 9D Z 96 013 

1962-85 9 C 10 1 014 


*Fram July 1928 onwards, :tnpiets and abore 


Source 


OPCs Birth Statisucs Serie- FM. 


Recent trends in the incidence of multiple births and associated mortality 943 


noticeably; while only six sets were born in 1961-65 
and a further six in 1966-70, 19 were born in 
1971-75 and 24 in 1976-80. 

Although the zygosity of multiple births is not 
recorded at birth registration, in many analyses the 
numbers of monozygous (identical) twins have been 
estimated using Weinberg’s method, which subtracts 
the number of different sex pairs from the number 
of pairs of the same sex.'* This assumes that the 
number of different sex, dizygous (non-identical) 
twins born in a given time period equals the number 
of same sex dizygous pairs born in the same period. 
Analyses based on these assumptions suggested that 
birth rates of dizygotic twins started to fall in 
England and Wales in the late 1950s and early 1960s, 
while those of monozygotic twins remained constant. 
This was still true after allowing for the mothers’ 
ages and parities, and similar trends were observed 
in several other countries ™!! 

The halt in the decline in the overall incidence of 
twin births in England and Wales in the mid-1970s 
was commented on in 1983 in a letter to the Lancet, 
which reported similar trends in Scotland and 
Canada.!> The reply pointed out that if the analysis 
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was confined to twins of different sex and allowance 
was made for mother’s age, then there was no sign 
of a halt in the decline.! 

Figure 2 shows more recent trends in estimated 
incidence of monozygotic and dizygotic twin births, 
which suggest that overall, the rate of dizygotic 
twin births may have levelled off, while the mono- 
zygotic rate increased in the late 1970s and early 
1980s. Analysis within maternal age groups, how- 
ever, shows a less clear picture. 


Mortality in multiple births 


Multiple births tend to be preterm and of low birth 
weight, which means that multiple birth babies are 
at increased risk of being stillborn or of dying in the 
first year of life than singletons. 

Figure 3 shows perinatal and infant mortality for 
births between 1975 and 1983. The ratio of mul=rple 
birth perinatal death rates to those for singleton 
births remained fairly constant over the period, with 
the rate for multiple births being about five times 
that of singleton births. The highest excess mortality 
for multiple births occurred in the neonatal period, 


Monozygotic 





ee 
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Fig 2 Birth rates of estimated dizygotic and monozygotic twins by age of mother in England and Wales for 1970-84 
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despite the neonatal deatl rates for multiple births 
reducing fpom seven times that o= singletan births to 
under six umes betweem 1575 and 1%83. This 
reduction resulted in the razo of infant mortality for 
multiple:smgleton births declining from 5-3:1 to 
4-3:1. Postneonatal mortality for multiple births 
expressed as z percentage of sirgleton brths actu- 
ally increased slightly. 
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Fiz 3 Per-naicl and infant reortality among stzmleton and 
muluple bars in England anc Waies for 1973-8. 


Perhaps the increased mortality of multiple births 
in the neonatal period can be accounted for by 
differerces ın birth weight.” Information on birth 
weigh’ n England and Wales has been collected by 
OPCS only since 1975. Initially, many data were 
misse but the position has steadily improved. By 
1983 cvwer 99% of live births, 98% of stillbirths, and 
96% Cf infant deaths had the birth weight recorded. 

Just over half the multiple birth babies born 
betwee 1982 and 1984 weighed less than 2500 g, 
compared with 6% of singleton births. Table 2 
shows births and perinatal deaths in these years 
tabuleted by birth weight. Within each 500 g 
group.og under 2500 g babies born in a multiple 
birth had significantly lower perinatal mortality than 
singlezons (p<0-0001), using the standard normal 
deviate. For babies weighing 2500-3499 g, the 
differemce between the two rates for singletons and 
multip births was no greater than would be 
expecced by chance (p<0-05). In the two groups 
with the heaviest birth weight mortality was much 
highe- for multiple birtas than for singleton births, 
but the rates for multiple births were based on only 
small rumbers of deaths. 

In 22neral, mortality declined sharply as birth 
weight increased, the h:gh proportion of low birth- 
weigh: babies in multiple births leading to higher 
overa] perinatal mortality than for singletons. 
Nevertrteless, standardising to singleton birth weight 
specific rates, shows that only 74% of the expected 
perinetal deaths actually occurred. This was due to 
the reduced mortality of multiple birth babies 
weightme under 2500 g compared with that of 
singlesons. Thus in England and Wales the increased 
perinatal mortality associated with multiple births 
was noi simply a consequence of their birth weight. 


Teble 2 Perinctal deaths by lirth waght for single and multiple births in England and Wales for 1982-84 combined 


Type Birth weight (g, 
All Under 1506— 2000- 
150) 199% 2499 
Pennatal deaths: 
Smgleton 18 323 6102 236) 2448 
Multsple 1738 1357 2+ 151 
Tożal births 
Singleton 1 864 683 15 697 20 1 75 979 
Multiple 38 413 220E Slla 11 187 
Raves!1000 torab bartaz 
Smeteton 98 383 7 ll7— 32 2 
Multiple 452 327 & 473 13 5 
Expected No ofperinatal deaths to mulres'e births" 
2350 6 1245 z 6s 360 2 
Ratio of observ. d to expected X 100 7 
740 34 = 3 419 


*Usng suigktca cates as standard 
Source OPCS Aonitors, Serres DH3 


250- 3000- 3500- 4000 Not 
29 3499 3999 and over stated 
42 2115 1072 469 1258 
33 2 15 3 158 
33£ 553 716 064 S11 141 160 874 28 803 
1= 29 4848 725 45 787 
"4 30 21 29 437 
"4 45 20 7 66 7 200 8 
35 145 i 15 01 34 4 
Dm5 1517 1600 0 3000 6 459 3 


i’. 
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Table 3 shows the overall mortality for 1975 to 
1983 for multiple births according to type. As 
expected, the rates for triplets and higher order 
births were higher than those for twins Those for 
quadruplets and higher order births are based on 
very smali numbers of births (41 sets of quadruplets, 
four sets of quintuplets, and two sets of sextuplets) 
and thus should be assessed with extreme caution. 


Twins 


In 1983 twins accounted for 1% of deliveries and 2% 
of births, but 9% of perinatal deaths. This repre- 
sents a perinatal mortality of 46-8 per 1000 multiple 
births compared with one of 9-6 per 1000 singleton 
births. Dumng 1975—83 there were notable decreases 
in stillbirth, perinatal, neonatal, and infant mortality 
in twins, with falls of 32, 47, 51, and 44% respectively, 
but little change in their postneonatal mortality. 
The 1958 British Perinatal Mortality Survey 
showed that preterm delivery was a major factor 
associated with deaths in twins '® Table 4 shows the 
underlying causes of death between 1979 and 1984, 
according to the ninth revision of the International 


Classification of Diseases (ICD).'? Unfortunately, 
many of the deaths were attributed to ‘multiple 
pregnancy’. This accounted for 27% of stillbirths, 
25% of perinatal deaths, and 21% of neozatal 
deaths. The most commonly attributed causes of 
stillbirth were complications of placenta and cord. A 
cause of perinatal death often mentioned was 
respiratory distress syndrome; this was also the most 
commonly given cause of neonatal death. This 
pattern was also reflected in deaths of twins between 
1975 and 1978 when the underlying cause was 
selected using the eighth revision of the International 
Classification of Diseases. 

Inspection of individual death certificates for all 
twins born in 1978 showed that the allocation of 
underlying cause of death in the neonatal period 
between multiple pregnancy and respiratory distress 
syndrome was somewhat arbitrary. It seemed to 
depend on whether multiple pregnancy was men- 
tioned among the causes of death and, 1f ıt was not, 
whether the various deaths ın a multiple birth were 
recognised as such. This was more likely to have 
happened if the deaths had been registered on the 
same occasion. If twins died ın the post-neonatal 


Table 3 Mortality for singleton and multiple births in England and Wales for 1975—83 (excluding 1981) 








Type of birth Snllbirth* Permatal* Neonatalt Posmeonatalt infant No of births 
; fime and still} 
Singleton 77 13 8 74 43 ih 7 + 845 382 
Twin 25 4 63 2 43 9 9! 529 95 312 
Triplet 47 5 164 5 135 0 127 1477 1812 
Quadrupiet 30 5 2195 207 5 12 6 220 | 164 
Quintuplet — 200 0 200 0 =~ 200 0 20 
Sextuplet ~- 4167 500 0 —~ 500 0 +12 
*Rates per 1000 total births, irates per 1000 hve births 
Source OPCS senes FM1 and DH3 Annual Reterence Volumes 
Table 4 Mortality among twins by age and cause in England and Wales for 1979-84 (excluding 1981) 
Diseases Cause of death Age at death 
Suilburth Perinatal Neonatal Postneonatal infant 
001-999 All causes 1359 3151 2127 538 2605 
460-319 Respiratory conditions — 8 24 123 147 
740-759 Congenital anomalies 139 391 219 76 255 
760-779 Pennatal conditons 1220 2816 1829 6 1885 
760 Maternal conditions 114 124 10 _ 10 
761 Maternal complications in pregnancy 397 846 453 9 402 
7615 Multiple pregnancy 361 801 444 9 453 
762 Complications of placenta and cord 467 508 42 — 42 
764-5 Slow fetal growth, feta! malnutntion, 
and tmmaturity 25 126 113 2 115 
768 Intrauterine hypowa and birth asphyxia 121 224 118 4 122 
769 Respiratory distress syndrome — 469 573 ÍI 584 
770 Other respiratory condinons 3 179 200 12 212 
REM760-779 Other permatal conditions 93 313 320 18 338 
798 Sudden death, cause unknown — — 7 193 20 





Source Unpublshed OPCS data 
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period the. commonly cited zauses of death were the 
same as fcr singletons: vespiratory conditions, 
sudden infaxt deaths, and ccnzenital anomalies. 

OPCS coes not collect inZermation on zygosity, 
but it ıs possible to compa the mortality of pairs of 
twins of tte same and diffesent sexes Abart from 
postneona al mortality in zs. the mortaity based 
on deaths in 1982-84 of tvims of the sam= sex was 
higher thaa tor twins of the cezresponding sex born 
in pairs of mixed gender. 


Triplets 


Between 1975-83 (excludinz 1981) 5% of babies in 
registered <rip.et sets were ¢tliborn. Over the same 
pericd 1£% of liveborn tnip.ets died in the first year 
of life, 83% bf those dying im the first week of hfe. 
This represetts a risk of stHbirth doute that of 
twins and si times that cf :ing.etons B-own and 
Daw” reported that in 1671-75 in Enadand and 
Wales the szl[birth rate for :ripkets was four times 
that of smaleton births. Eetween 19783, the 
increased nsE of infant mortaty “or babies born ın a 
triplet delive was three tmes that of twins and 19 
times that of singletons During the penod of 
highest risk, the first week or life, a livebcrn triplet 
was 20 times more likely tc dë than a singl2ton, and 
three tim2s mcre likely to de than a twin. Although 
postreonata! mortality is h gter mong triplets than 
among singletons, the numters are small, vith only 
22 pustneonatal deaths of -nvlets in the e@ht years 
under consd2ration. 

Triplet mortality fluctuated throughout ne penod 
1975-83, probably becaus2 of various factors, 1n- 
cluding the sex and zygosity Cf sets, gestational age, 
birth weight. and availabilr y of facilities fo- the care 
of very smell sabies. As an average of only 75 sets of 
triplets were Jorn each year hese factors are likely 
to have fluctuated annuallr. 

As with wrs, zygosity cf mplets is not recorded 
at birth regastration, but the sex combination of the 
sets is known. Those triple: sets which concain both 
males and “emales must have at least one dizygous 


pairing Triplets can be monozygotic, dizygotic, or 
trizygo"ic, and sets containing both sexes must be 
either dizygotic or trizygotic. 

Table 5 shows that mortality was higher in sets of 
the sare sex (three boys or three girls) than in sets 
of mixed gender Although 287 of the 604 sets of 
triplets were identical sex sets, 52 of the 86 stillbirths 
were in.identical sex sets. The Table also shows that 
among boys mortality was generally higher, but 
postnec natal mortality was based on a total of only 
nine male and 13 females deaths. Of the 1812 
triplets born in England and Wales in 1975-83, 911 
were giris; hence the number of male and female 
infants was about the same, and female tnplets 
seemed to have a better chance of survival. 

Wher mortality among triplets from 1979-84 was 
analysed according to underlying cause of death a 
pattern similar to that for twins was found; 43% of 
stillbirths, 40% of perinatal deaths, and 34% of 
neonate! deaths were attributed to ‘multiple preg- 
nancy’. Other commonly attributed causes of still- 
birth were complications of placenta and cord, and 
respiratary distress syndrome was often given as a 
cause of neonatal death The death certificates of 
triplets born in 1978 again showed a degree of 
arbitrariness ın the allocation of the underlying 
cause ct death between multiple pregnancy and 
respiratory distress syndrome. 

Betw2en 1975-83 an average of 69% of triplet sets 
survived the first year of life There was, however, a 
fall in tke proportion of triplet sets with one or more 
stillbirth or infant deaths; 76% of triplets born ın 
1983 survived after the first year of life, compared 
with 62% of triplets born ın 1975. This was due 
largely to a reduction in the number of sets in which 
all the tabies died; the number of sets in which one 
or two died remained fairly constant. 

The higher perinatal mortality among triplets may 
be due z immaturity, but this does not explain the 
differences in mortality when analysed by birth 
order. Table 6 shows mortality among triplets by 
birth order and sex combination within the set. 
Although this information 1s not available from the 


Table 5 /dertifity among trio es by age, sex. and sex combination of set in England and Wales for 1975-83 


(excluding 198.) 














Ser Sadlbuth Perinatal Neonatal Postneonatal infant 
Combincnon eee oo 

Male Femaz Male remale Male Fonte Maic Fe nale Male Female 
All 46 5 48 4 175-2 349 147 7 123 ¢ 10 5 15 0 158 1 138 6 
3 mele 540 — 703 i —— 162 7 = 142 —- 176 9 — 
2 mele femal: 229 76 .45 0 (S59 1367 107 T 39 23 ł 146 ! 130 8 
1 mcle~2 ferrale 37 4 §3 § 497 141 7 1277 1107 11 1 16-9 138 8 127 1 
3 femak — 56 8 — if27 _ idjc — i0 5 — 151 8 





Source Unpublithed DPCS data 
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Table 6 Mortality among triplets by birth order and sex combination of set in England and Wales for 1975-83 


(excluding 1981) 


Sex Sets Sulibiriiis or 
combination registered infant deaths 
{No where all 
babies in set died) 
All 604 341 (174) 
3 male 152 103 (57) 
2 male+! female 128 60 (36) 
1 male+2 female 189 97 (36) 
3 female 135 81 (45) 


Source Unpublished OPCS data 


files held on computer, it was possible to do the 
analysis manually because of the small numbers 
Unfortunately, the birth order may not be clear for 
sets in which there were stillbirths: for some sets, 
with both live and stillbirths, the birth order of the 
stillbirth can be deduced from the certificate. For 
each sex combination, the first born had a better 
chance of survival than the second child, who in turn 
had a better (in one case equal) chance of survival 
than the third. 


Quadruplet and higher order births 


There were 41 sets of quadruplets registered, among 
which there were five stillbirths and 35 infant 
deaths, giving pennatal and infant mortality of 
about 1/5. In 27 sets (66%) all the babies survived, 
and in seven sets (17%) all the babies died 

Four sets of quintuplets and two sets of sextuplets 
had also been registered. In one quintuplet set 
comprising four boys and a girl and one set of three 
boys and two girls, all the babies survived the first 
year. The two other sets of quintuplets comprised 
two boys and three girls; in one set one girl died 
during the first week, in the other only the two 
heaviest babies (one boy and one girl) survived. Of 
the two sets of sextuplets, one set (three boys and 
three girls born prematurely) all died within one 
week of birth. The other set (six girls) survived the 
first year. 


Discussion 


Trends in the incidence of multiple births. Figs. 1 
and 2 suggest that parity may explain the trends 
shown. The OPCS records data about parity only for 
legitimate births, however, and restricts its definition 
to births by the mother’s present or any previous 
husband The considerable increase in the number 
of births outside marriage renders such data un- 
reliable. It is, however, worth considering other 
explanations advanced for the trends observed. 


Birth order 

First Second Third Not Anown 
84 99 108 SO 

26 30 30 17 

16 18 21 5 

22 26 30 19 

H) 25 27 9 


An editorial in the British Medical Journal in 1976 
on the ‘worldwide decline in dizygotic twinning’, 
commented that, ‘tt is disquieting that something 
should have affected the human reproductive system 
for 15 years without anyone having any evidence of 
what it 1s’ 7? Several explanations were suggested, 
one of which was the use of oral contraceptives, but 
this was dismissed on the grounds that in many 
countries the decline had preceded the introduction 
of oral contraceptives. 

A recent study of 4428 women delivering at five 
large hospitals in Connecticut, United States of 
America, found an increased rate of twins among 
women conceiving within two months of stopping 
oral contraception.” A postal survey in the United 
States of Amenca confirmed this finding.” Other 
research, however, suggests the opposite. A case 
control study in France compared women having 
singleton and twin births and found significant 
negative associations between the incidence of 
dizygous twins and the previous use of oral contra- 
ceptives.*4 > Similar results from other studies were 
cited. In contrast, a study in Nottinghamshire, failed 
to show any association, either positive or negative, 
between the incidence of twins and recent use of 
oral contraceptives.” 

A second explanation for the decline in the 
incidence of dizygotic twins came in a senes of 
papers by W H James, who suggested that an 
environmental agent might have played a part— 
perhaps a pesticide, or stilboestrol used ın cattle 
feed.™!! He also dismissed the suggestion that the 
decline in the incidence of dizygotic twins might be a 
consequence of increased rates of spontaneous 
abortions. It is difficult to compare time trends in 
the absence of any consistent or complete series of 
routinely collected data about trends in spontaneous 
abortion.’ A cross sectional study comparing the 
rates of twin births and spontaneous abortion in 22 
towns of the South Moraven region of Czechoslovakia 
showed that those with higher numbers of spon- 
taneous abortions had lower numbers of twin 
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births,” a tzough there mzy have been variations in 
the notificat.cns of spontaneous abortion ~ 
Differemt explanations aave been adsanced for 
the recent increase in trpiet and higher o der births 
and these may also apply +o the upturn in zhe rate of 
twin birtEs. Induction of ovulation usirg fertili 
drugs increes2s the risks of multiple births.” * 
There ts £ reed for better monitoring of infertility 
treatment ** and techniqu2s are veing dezloped for 
the selectrve termination of some of the Etuses in a 
multiple pregnancy.*' In addition, in vitro fetilisa- 
tion technicues entailing the 1mplantatrm of more 
than one emoryo can lead to multiple >regnancy, 
but, such pregnancies rray not yet be common 
enough to rcrease perceptibly the prcportion of 
multiple >irths. The asscciation between the inci- 
dence of multiple birth. ard mothers” ages and 
parities and the problem: in assessing tæ effect of 
parity has be2n alluded tz ** Raciel differences can 
also play a part; studies .n the United States and 
Africa heve shown that multiple birth= are more 
common among black, then emong whites and Asian 
women.*-* Rates are <articularly higa in some 
parts of Africa. Such comparisons gre not possible in 
England ani Wales where parents’ counties of birth 
are recorded but not the:r ethnic orig— Thus the 
probably growing numbe-s of births to black women 
of Afro-Caribbean descent who were themselves 
born in the United Kingdom cannot be analysed. 
A stucy of multiple bırths in Scot-and during 
1962-64 sugzested that the mumber o births of 
dizygotic twins was assœciated with social class, 
being hizhest among women with Fasbands in 
partly sk-llec or unskille= manual occuzations *8 It 
was sugg2>s-ed that different sozial class patterns of 
fertility may have been tesponsible. Tre OPCS is 
currently amelysing more recent trends in social class 
differenc2s in twins of the same and different sexes. 


Mortality multiple births. Mortality patterns 
similar tc mose shown ir table 2 can be seen in the 
mortality o* single and tv in births in the © 958 British 
Perinatal M-crtality Surve:,'® and in a study of births 
from 195}50 in New York statz2.** In bozh cases the 
problems cf comparing mortality by Exrth weight 
from two >opulations with different Erth weight 
distributors have to be borne in mind.“ [n addition, 
in table 2, mortality >r multiple brth babies 
weighing 530 g or mcre was tased >n only 18 
deaths ir z hree year pencd, and these may well 
have been babies with excephonal prob-ems 

In the 1£58 survey mortality was also analysed by 
gestatioral age, and it was shown to Ec higher for 
single births at 28 to 32 weeks’ gestaton and for 
twins at 3¢ weeks and apove. It 1s not possible ta 
repeat this analysis usmg more receii data, as 


gestational age is not recorded at the registration of 
live births in England and Wales Data from the 
1958 survey showed that the relation between birth 
weight and gestational age was different for single- 
ton and multiple births. 


Twins. The higher mortality among twins born in 
pairs of the same sex compared with those born in 
mixed sets may be due to differences in zygosity. 
Monochorionic monozygous twins are in close 
proxinaty in the uterus and may suffer because of 
their cc mmunicating placental circulation; dichononic 
monozygous pairs and dizygous pairs may have 
adjaceat implantation sites. Babies born in mixed 
set pams will necessarily be dizygous, while those 
born m single sexed sets will be a mixture of 
dizygous and monozygous. 

Another analysis of mortality among twins in the 
1958 Eritish Perinatal Mortality Survey compared 
the mcrtality of first and second twins.'§ It showed 
that at all weights, except 2001-2500 g, the mortality 
was hæher among second twins. It has not been 
possibie to do a similar analysis using more recent 
data a: the OPCS records the time of birth only for 
live maltiple births. 

As the OPCS does not collect data on gestation 
for live births we cannot examine certified causes of 
death at different gestation times. Nevertheless, the 
results shown in table 4 are compatible with 
Laursen’s findings that neonatal deaths among twins 
born Sefore 36 weeks’ gestation were nearly all 
attnibutable to respiratory fatlure, whereas for 
those born at or after 36 weeks’ gestation, most 
stillbirths were attributable to intrauterine placental 
insufficiency.*! 


Triplets. The higher mortality of second and third 
triplets may be due to their less favourable position 
in the uterus during labour, rendering them more 
lable to direct trauma from the contracting uterus 
during delivery.** Another factor ıs the reduction of 
uterin2 capacity following delivery of the first 
triplet, which might alter the blood flow ın the 
placerta and thus cause anoxia in the remaining 
babies. This could be aggravated by the cumulative 
effect of prolonged anaesthesia. 

As with twins, the higher mortality among sets of 
the same sex suggests that mortality among triplets 
is highest in monozygous sets. The higher mortality 
amons boys was also reported by Daw.” His finding 
that girls predominated in triplet births, however, 
may well have ansen from the fact that his analysis 
was based on a relatively small number of sets of 
triplets. 


Conclusions. There is no firm evidence for or against 
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any of the hypotheses about the decrease in the 
incidence of multiple births between the early 1950s 
and the late 1970s, or the more recent increase. The 
correlation between the introduction of drugs to 
treat infertility and the rise m triplet and higher 
order births 1s compatible with the suggestion that 
these drugs, and more recently ın vitro fertilisation, 
may have played a part. Furthermore, the absence 
of any increases in the overall incidence of multiple 
births in women under the age of 20 lends further 
support to this. Unfortunately, ıt is difficult to 
pursue this further because of the dearth of national 
information about the extent and outcome of 
treatment for infertility.” 2 “ 

In an attempt to compensate for this deficiency we 
plan to collect some information about the extent of 
investigations and treatment for infertility among 
parents of triplet and higher order births and 
matched samples of singleton and twin births for the 
years 1979-80 and 1982-85. This is being done as 
part of a wider study of the medical and social 
problems associated with triplet and higher order 
births. 

To make better assessments of trends in mortality 
several improvements could be made within the 
existing system. Firstly, a more complete picture 
would be obtained if mortality could be calculated 
according to birth order within a multiple birth. The 
OPCS could only do this 1f the manual recording of 
time of birth at registration of multiple live births 
was extended to stillbirths, and 1f these data were 
included on the computer record for live and 
stillbirths. 

Secondly, the accuracy of the information about 
cause of death recorded on certificates could be 
improved. New forms of certificate were introduced 
in January 1986 for certifying stillbirths and neonatal 
deaths in England and Wales, which will provide 
scope for providing fuller and more detailed in- 
formation. In particular, we hope that the custom of 
attributing stillbirths and deaths to ‘multiple preg- 
nancy’ will be replaced by more precise indications 
of the conditions leading to death. 

Finally, fuller analyses would be possible rf, as the 
World Health Organisation recommends,'® gesta- 
tional age of livebirths were recorded at registration. 
Alternatively, this information could be obtained im 
the future if the data currently collected at birth 
registration were to be linked to the maternity data 
collected through the new system being set up, 
following the recommendations of the Steering 
Group on Health Services Information.* 

While these fuller data would be useful to indicate 
the way forward; the data presented in this paper 
show an encouraging picture of declining pennatal 
and infant mortality among babies born m multiple 


births. There are, however, no routinely collected 
data about disability or childhood illness among 
children born in a multiple birth. These will be 
investigated in the Study of Triplet and Higher 
Order Births. 


We thank staff of the OPCS who checked the data, drew the 
figures, and typed the manusenpt, and also E G Daw, Elizabeth 
Bryan, Gerald Corney, W H James, and our colleagues for thew 
helpful comments and advice Alison Macfarlane is funded by the 
Department of Health and Social Security 
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Sudden infant death syndrome in south east Scotland 


S E M BARTHOLOMEW, B A MACARTHUR, AND A D BAIN 
Department of Pathology, Royal Hospital for Sick Children, Edinburgh 


SUMMARY ‘Three hundred and fifty eight infants from south east Scotland who died suddenly 
were classified into four groups. Categories for these groups ranged from where a definite cause 
of death had been recorded to where no explanation had been provided and no associated 
disorder was discovered (SIDS). Our results supported the view that there are few differences in 
the history of cases certified as SIDS and other cases reported as dying suddenly but with an 
explanation. Groups that most closely matched the SIDS definition employed were reported to 
be healthier throughout life and freer from illness in the 48 hours before death. From the findings 
of this study the ‘true’ SIDS group did not appear as an ‘at risk’ population. The study group as a 
whole was not marked by social deprivation, poor mothering, or less privileged families. The 
importance of intensive investigation, including postmortem examination was emphasised, as 
misdiagnosis may give a ‘falsely’ inflated picture of the incidence of the syndrome and could cause 


unnecessary anxiety. 


A definition commonly employed ın the identtfica- 
tion of instances of the sudden infant death syn- 
drome (SIDS) is that proposed in Seattle ın 1969: 


“The sudden death of any infant or young child 
which is unexpected by history, and ın which a 
thorough post-mortem examination fails to reveal 
an adequate cause of death.”’ 


In this study data from a group of infants who died 
suddenly and unexpectedly and who presented as 
cases of SIDS were analysed to determine to what 
extent they matched the above definition and to 
study any differences detected. 

The criterion for the diagnosis of SIDS was 
necessarily pathological as each infant’s death was 
unexpected by history. To carry out this imvestiga- 
tion and enable discrimination between the patho- 
logical findings, four categories of classification 
were emploved. These classifications, A, AB, B, 
and C, enabled analysis of the various findings and 
study of the extent to which each may have 
contributed to the death. 

The variables used as parameters for comparison 
between the groups were selected on the basis of 
their citation in reviews that dealt with SIDS where 
possible risk factors, such as preterm delivery, 
mother’s age less than 20 years, and poor social 
conditions surrounding the family, have been 
indicated.” 3 
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Procedure 


From 1977 to 1985, 358 infants aged between 1 week 
and 2 years who died suddenly and unexpectedly in 
south east Scotland were referred by the procurator 
fiscal for postmortem examination. These infants, 
all of whom presented as cases of SIDS, represented 
80% of fiscal referrals. The 20%, that were excluded 
failed to meet fully the definition of SIDS given 
above. 

Each case underwent radiological, bactericlogi- 
cal, and virological studies. Biochemical estimates 
of the sodium, potassium, and urea concentrations 
in the vitreous humour of the eye were obtained and 
a detailed postmortem examination performed ty a 
paediatric pathologist. Data on each case were 
abstracted from obstetric and paediatric records 
about the pregnancy and birth and any further 
admissions for the infant An extensive protocol was 
used that covered the mothers’ antenatal history, 
parity, interval to last live birth, and regularity of 
clinic attendances. Problems during pregnancy, such 
as hypertension, urmary infection, anaemia, and 
admissions to hospital, were noted. 

For the infant, data about mode of birth, gesta- 
tional age, birth weight, and admissions to the 
special care baby unit were recorded. Subsequent 
admissions to hospital were noted by cause, dura- 
tion of stay, and interval from discharge to death 
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Each fami.y doctor was sert a prctorma for 
completion, which dealt with tre mothers previous 
medical an= social histor? and provided for details 
regarding any problems with he infact and the 
family. The Kealth visitors alsa -eceived a form on 
which to -ecord their knowledg= of he “amily and 
infant history, including atten ance at zhe health 
clinic anc visits to the kome 

A lette> es written to eacn mily wit the offer 
of a visit zc the home. Th.s vist was uncertaken in 
every case zy the same eyperiemzed inter~1ewer two 
to three Weexs after the death when a -ull history 
was takem about the infants sealth, feeding pat- 
terns, Circumstances surrounding the ceath, and 
household end social organisatin of the =amily. An 
estimate wes made of th= relickility anc facility of 
the parents” recall. In 27 cases 7%) a vB:t was not 
carned out as the families had ether left -he area or 
intimated tzeir wish not to b= interviewed. 

Classiffation into one af four groups was carried 
out after -h2 interviews azd investigatiors had been 
completed -c reduce the posstility of tias on the 
part of tie investigators. 

Group A (26 cases) covipnsed these ses where 
a definite ceuse of death was ascertained. Group AB 
(52 cases) comprised these casss wkere. an associ- 
ated disorde- was detected thc may Lave been a 
factor in zhe death. Group B (193 cases} comprised 
those cases where an assocated disorder was 
present bazwas not thougat to = an adequate cause 
of death. Group C (86 ceses) comprised =hose cases 
where ro observable assoc.ted disorder was 
present. 

Analysis of the data relating o each arable was 
carried ox to determine whet tr or ne- significant 
differer.c2zs existed betwzen th» grcups Statistical 
procedures were based <n Freand anc Scheffé 4 5 

The clessfication of cæes in-= group 4 was made 
where en edequate cause of dexch was found. These 
deaths, taoazh presenting as SIDS, could no longer 
be certified as such as they did Dt compEtely match 
the defiriton Causes o7 deatt in this zroup were 
infecticns (10 cases), Reye’ syndrome (five), 
congenital cardiac defec’s (focr), myocerditis (two) 
and one zach of Warerhovse-Friderchsen syn- 
drome, melnoutrition, hypernatvaemic dehydration, 
laryngea cysts, and a ribzon impacted 17 the larynx. 

The incLision of cases into group A3 relied or 
the judgment of the pathologistabont the seventy of 
the disease process præent aad the extent of its 
contritucrion to death. “his wes genersliy assessed 
histolopraily As statec in o repor: ‘there can 
be donkt and ambiguizy, even after a thorough 
peediacr c post-mortem. as te what constitutes an 
acequate ceuse of death’ ° Most postmortem ex- 
amumaticns in this stud, were underteken by the 


same frosector, which gave uniformity to both the 
performance and interpretation of the examination 
and contributed to the reliability of the findings. A 
pathogen was isolated and histological evidence of 
infection shown 1n 39 cases (73-6%) in this group. In 
the other 14 cases (26 4%) a variety of other diag- 
noses were found, such as a degree of nephro- 
calcincsis, inhalation of vomit, or metabolic 
disorders, but in no instance was the condition 
thougtt to be severe enough to be an adequate 
explanation for cause of death. 

In most cases in group B there was a positive 
bacter ological or virological isolation but with no 
histolcgical evidence of even minor infection. The 
classification B was used to show the presence of 
some positive finding, thus distinguishing the group 
from group C, which had no positive finding. 


Results 


General factors. The greatest difference between 
any two groups in the proportion of homes that had 
no vist was found between groups A and AB, but 
the difference was not significant (p=0-197, Fisher’s 
test o7 exact probability). 

The social status of the family was determined by 
the occupation of the father, using the Office of 
Population Censuses and Surveys’ Classification of 
Occupations.” The only significant result obtained 
was that produced by a x? test applied to groups B 
and G (7°=7-29, df=2, p<0-05). The most pro- 
nounced differences were in social classes one and 
two (19% of group B and 34% of group C) and in 
social class three (44% of group B and 34% of 
group C). 

The family doctor, health visitor, and interviewer 
made an independent assessment of each family as 
regarcs parental supervision and management of the 
infant s feeding. The state of repair of the house and 
furnistings were also evaluated Analysis of the 
gradir gs (good, average, or poor) produced a non- 
signifiant value for F of 1-57 (df=3 and 342). 
Almost all estumates (98%) were average or good. 


Maternal factors. Analysis of the mothers’ ages at 
the Hirth of the infants showed no significant 
differ2nces between groups (F=2-90, df=3 and 
353). There were also no significant differences 
between groups when mothers aged under 20 were 
compared (y?=2-00, df=3), the percentage of these 
young mothers in the groups ranging from 9% in 
group AB to 19% in group A. 

Over half (53%) of the mothers smoked. The 
highest percentage of smokers was in group AB 
(58%) and the lowest in group C (50%), but the 
differences were not significant (y°=—0-79, df=3). 
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Comparison of small for gestational age births® in 
each group among smoking and non-smoking 
mothers produced a non-significant result (y7=5-22, 
df=3). Similarly, no significant difference was found 
when the infant was both small for gestational age 
and below the 10th centile at death (y7=0-10, df=1) 

After the first born infants had been omitted the 
number born more or less than 16 months since the 
mother’s last live birth were compared between 
groups. The only significant result was that 37% of 
group A had an interval of less than 16 months 
compared with 14% of group B (7’=5-77, df=1, 
p<0-05). 

Most mothers (76-3% ) had booked with their own 
doctor or at the maternity hospital by 12 weeks’ 
gestation, with the highest percentage not booking 
by this time in group A (33%) and the lowest m 
group C (18%). The differences in booking times 
were not significant (y’=3-976, df=3). 

Differences between the groups were small and 
non-significant (y*==0-32, df=3) when antenatal 
complications were analysed, complications being 
present ın 31% of group AB, 48% of group C, 48% 
of group E, and 46% of group A. 


Infant factors. Group A contained the highest 
percentage (38%) of first born infants compared 
with 19% in group AB and 27% in group C. 
Proportions of second born infants were simular in 
groups AB, B, and C (57, 46, and 44%, respect- 
ively}, with the lowest representation in A (31%). 
The highest representation of boys was in group C 
(66%) and the lowest in group A (50%), but these 
differences were not significant (y*=2-56, df=3) 

The mean duration of gestation for the four 
groups ranged from 38-3 weeks (group A) to 38-9 
weeks (group B), a non-sigmficant difference by 
analysis of vanance (F=1-39, df=3 and 354). 

The mean birth weights ranged from 3154 g 
(group B) to 3052 g (group AB), but the difference 
was not significant by analysis of variance (F=0-32, 
df=3 and 349). Birth weights <1500 g represented 
from 1-1% of group B to 3-8% of group A 
The largest number of small for gestational age 
infants was in group AB (23%) and the smallest in 
group C (13%). The difference was not significant 
(x =3-64, df=3). 

Differences for mean (SD) crown to heel length 
were small and not significant (analysis of vanance, 
F=0-34, df=3 and 288), the shortest being 49-65, 
(3-43) cm (group AB) and the longest 50-40 (3-43) 
cm (group A). 


Infant’s health. Thirty per cent of group AB, 16% of 
group B, 15% of group C, and 12% of group A were 


admitted to the special baby untt some time after 
birth. Differences were not significant (y?=7-168, 
df=3). Fewer infants in groups A and AB (15% and 
4%, respectively) were reported as healthy than in 
groups B and C (21% in both groups), the drffer- 
ences reaching significance (y*=9-17, df=3, 
p<0-05). 

Infants in group A were admitted to hospital twice 
as much as infants in groups B and C, but this was 
not significant (y°=6-43, df=3), 

When groups A and AB were compared with 
groups B and C about the health of the infants 48 
hours before death significant differences were 
obtained. The percentage (69%) of group A who 
were not healthy was significantly higher than g-oup 
B (40%) (x?=8-03, df=1, p<0-01) and group C 
(30%) (y?=12-73, df=1, p<0-001). Similarly, the 
percentage of group AB who were not healthy 
(60%) was significantly higher than group B 
(x2=7-07, df=1, p<0-001) and group C (y*=12-25, 
df=1, p<0-001). 


Factors at death. Mean (SD) age at death was lowest 
in group C (16 3 (13-2) weeks), highest in group AB 
(25-3 (20-9) weeks), and for group A was 22-0 
(20-8) weeks and for group B was 18-1, (114-0) 
weeks). As there were significant differences be- 
tween these means when analysed by an F test (F 
4-28, df=3 and 354, p<0-05) a Scheffé test was 
employed to determine where these differences 
were. At death group AB was significantly older 
than both group B and group C (p<0-05 in both 
cases) and group A was significantly older than 
group B (p<0-01). 

More infants died ın the coldest months (40% ın 
December, January, and February). The number of 
deaths in these months within the groups ranged 
from 46% in group A to 34% ın group C, but these 
differences were not significant (y7=1-99, df=6) 

The type of feeding at time of death showed a 
range for breast feeding alone from 31% (group A) 
to 13% (group AB) and for bottle feeding alone 
from 62% (group B) to 49% (group C). Significantly 
more infants were bottle fed in group B than in 
group C (77=4-01, df=1, p<0-05). 

The mean interval from finding the infant dead to 
the time of postmortem examination for all cases 
was 38-9 hours. Infants below the 10th centile on 
weight for age tables employed in hospitals where 
the postmortem examinations were performed com- 
prised 52% of group A, 42% of group AB, 26% of 
group B, and 29% of group C. The difference 
between the groups was significant (y7=9-93, df=3, 
p<0-05). 

For the crown to heel measure, allowance was 
made for age by constructing T scores based on local 
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norms for each age group. A ron-significant result 
(F=1-56, df=3 and 272) was obtzined. 


Discussion 


Previous studies have shown tkat there cre few, if 
any, differences between cases certified as sudden 
infant death syndrome amc oth=r cases reported to 
the cororer or procura*cr tical as unexpected 
deaths.* Our study, which hzs found few signifi- 
cant differenzes betweea the groups based on 
degree of mformation, a2-ees with this- 

Some features common? associated wath sudden 
infant death syndrome—ramely, tempcral varia- 
tion, age Cistribution, and dight male precominance 
—were seen in our groups, but m contrast with most 
previous studies, there was no over repr2sentation 
of SIDS mong families -owaras the lower end of 
the social class scale. The group as a whole was not 
marked by social depnveton, poor motering, or 
less privileged famulies. 

All infents in the study wer reported as dying 
suddenly and unexpectedly. Classification took 
place only after postmortem examination and histo- 
logical analysis. The present Jata indicated non- 
pathological differences tetween the groups, some 
of which may have been p-edicted, perhaps being an 
artefact o? the criteria emploved in class_fication— 
for example, the pattern or inctlence of reported ill 
health just before death :n g»oups A and AB 

Group A, because deztn wes sudden and unex- 
pected by history, could only ma:ch the adopted 
definition m that respect as a cause of death was 
found. For th:s reason they coud not be c assified as 
SIDS. Th.s group produced taz highest proportion 
of the main epidemiological faztors associated with 
SIDS, thus supporting tre finding that “hese vari- 
ables are also associated vith ar increasec incidence 
of all infant deaths. 

Most o? the evidence “or zhe influence of those 
variables commonly asso> atec with increased risk 
of sudder infant death was found in groups A and 
AB (Fig. 1) It has been well documented that 
children sith conditions suck as hypenatraemic 
detydration and malnution are liable to come 
from hommes where there sa coasiderable amount of 
substandard care,® ° !6 tart as Ihere werz only two 
such cases in our study it was considered. that these 
did not ntreduce a selexion bias. 

These -wo groups (A end AB) also ncluded a 
comparat vely high representation of infants whose 
weight at postmortem examuition fell below the 
10th centile (Fig. 2). Thes may be partly due to 
postmortem dehydration, but as there was no longer 
or shortez death/necropsy interval between all the 
groups thz presence of an.cnde lying disease process 


may account for this finding It has been suggested 
that growth patterns of some SIDS victims may be 
similar to those attributed to smoking during 
pregnancy." Our data, which showed no significant 
difference between groups as regards maternal 
smoking, small for gestational age infants, and those 
who fe I below the 10th centile, do not support this 
theory. 

For purposes of certif.cation of death in group AB 
it may be more practicable to adopt the practice 
used n Sheffield, in which double registration 
enable: a disease process to be identified and the 
death also to be described as SIDS.'® Like a 
previous study, we had reservations about includ- 
ing these subjects (group AB) in a ‘true’ SIDS 
group. Because of the element of doubt we decided, 
for the sake of the validity of the study, to form a 
separate group for these cases. 

This group would match most closely ‘Category B’ 
as defined by Taylor and Emery,'® where factors 






* 


. 
eed = a 
~ = 
Sree *. ~d : 
- 


Varrable 
Fig. 1 Influence of variables commonly associated with 
increased risk of sudden infant death in the four groups 
(group A=cases where a definite cause of death was 
ascertamed (n=26), group AB=cases where an associated 
disorde- was detected that may have been implicated 
(n=53)- group B=cases where an associated disorder was 
detectec but not implicated (n=193), group C=cases where 
no obs2rvable associated disorder was present (n=86)) 
Vaniabies, reading left to right, are Mother <20 years, 
socioeconomic state (SES), gestaton <37 weeks 
(Gestaton), booking time {at hosptal) <3 months 
(Booking), last live birth <16 months ago (Last LB <16), 
utfant rot healthy, weight at postmo: tem examination <10th 
centile “Weight <10th), number of admissions to hospual 
(HA), and admissions to special care baby unu (SCBU) 
Values sre percentage of those in group with that variable 


Lb. 
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Smell for 
gestational age 


Below 10th centile 
for weight 


% of group 


Fig 2 Percentages of infants from the four groups (group 
A=cases where a definite cause of death was ascertained 
(n=26), group AB=cases where an associated disorder was 
detected that nay have been implicated (n=53), group 
B=cases where an associated diso:de: was detected but not 
implicated (n=193), group C=cases where no obseivabie 
associated disorder was present (n=86)) who were small for 
gestational age at birth and whose weight at postmortem 
examination fell below the lOth centle. 


were found that were ‘possibly treatable’. Death 
may have been preventable in some cases in group 
AB where tt was possibly the result of an inappropn- 
ate response to infant illness by the caregiver or 
medical attendant ° The inclusion and identification 
of a group ‘AB’ of this nature in SIDS studies may 
contribute to understanding the role of conventional 
paediatric treatment in the reduction of infant 
mortality. 

The finding that there were less bottle fed infants 
in group C than in group B probably reflected social 
class, significantly more familtes from social classes I 
and II being in group C These two groups were 
similar for most measures. Some factors commonly 
associated with SIDS, however, were apparent 
(second borns, age at death, and winter peaks) and 
in agreement with the findings in another study” 
support for most attributed influences, such as high 
incidence of mothers aged less than 20, short inter- 
pregnancy intervals, and premature birth, was not 
forthcoming. From these results 1t may be concluded 
that these ‘true’ SIDS infants would not appear as an 
‘at risk’ population. 





In Sheffield, where attempts have been made to 
identify infants at msk from unexpected death, the 
proportion of high and low risk infants vaned 
considerably ın different ‘causal groups’ ?! Compari- 
son of this study with ours is difficult due to 
differences in classification, but there was a simular 
absence of ‘risk’ factors in the unexplamed groups. 

Compared with other infant deaths in Scotland, 
deaths due to SIDS are not significantly different 
when analysed by sex of child, social class of father, 
and age of mother ~ Our study supports Sunder- 
land’s view that all infants who die suddenly and 
unexpectedly are not always cases of SIDS.” Many 
published reports on SIDS are confused by vanation 
in definition. The term ‘cot death’ 1s often employed 
rather than SIDS but in fact only refers to the 
mode of death—that is, dying unexpectedly and 
suddenly. © 

Bergman’s definition! was created to encompass 
those deaths that were sudden and unexpected and 
in which adequate cause had not been established 
To date, we belteve that this definition has not been 
bettered, even though it may be reconsidered as 
recommended in a recent report® as it does not 
describe consistently the degree to which the death 
was unexplained 

The diagnosis of SIDS is one of exclusion of 
recognisable causes of death. Perhaps it should also 
include the consideration of adverse circumstances 
surrounding the death in the manner described by 
Bass et al, where fuller investigations into the 
circumstances surrounding death in 24 cases of 
certified SIDS changed the diagnosis ın all 
instances.” In the present study the circumstances 
surrounding death were fully investigated, by the 
police, before postmortem examination, and it is 
considered that the classification employed has 
permitted a group of ‘true’ SIDS to be identified 
(groups B and C), a group that also rigorously 
matched the standard definition of the syndrome set 
out above. The importance of a postmortem ex- 
amination with prior and subsequent investigations 
provides a more reliable estimate of the incidence of 
SIDS. In areas where diagnosis 1s only made 
clinically—that is, where there 1s no autopsy—there 
may be over reporting or under reporting of the 
syndrome An accurate diagnosis is benefictal in 
counselling bereaved parents and in the manage- 
ment of families who have or wish to have subse- 
quent children, particularly about the question of 
the recurrence risk for SIDS and the use of apnoea 
monitors 

The diagnosis of SIDS may too often provide an 
‘umbrella’ to cover cases where although death may 
have been sudden and unexpected, it was not always 
totally unexplained 
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In studies cf sudden inzant death there is often 
concern adcut the question of infanticide The 
Infanticide Act does not apply in Scotland. Were 
there to be z charge ıt wou d almost certainly be that 
of culpable 10micide.” In the present study only 
two instances had some suspicion of parental mis- 
handling 

‘True’ SIDS remains tke largest single cause of 
dea-h in infants who die suddenly and unexpectedly. 
Until a dgacnostic marker or markers have been 
idemtified acc agreed on, the diagnosis of SIDS 
rerrains dep2ndent on the judgment of the patho- 
logst. Misdiagnosis serves -o confuse those seeking 
the cause(S) of these tragi deatas. This may give a 
falsely intlaced picture o7 the incidence of the 
syndrome amd also produce an unnecessarily high 
level of anxiety among parents. 
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Short reports 


Pulse oximetry in preterm infants 


A WASUNNA AND A G L WHITELAW 


Department of Paediatncs and Neonatal Medicine Hammersmith Hospital, London W12 OHS 


SUMMARY One hundred and twenty five measure- 
ments of artefial oxygen saturation (Stcao,) 
obtained with a transcutaneous pulse oximeter were 
compared with direct arterial oxygen tension (Pa02) 
in 13 preterm infants with predominantly fetal 
haemoglobin. Stcao. of 86-92% corresponded to 
Pao, of 5-13 kPa. Stcao, above 92%, however, was 
sometumes associated with Pao, above 13 kPa. 


Non-invasive techniques for monitoring blood gas 
tensions ın neonates have been used over the past 
two decades, but some transcutaneous sensors of 
arterial oxygen tension have been found unrehable 
clinically.1 Recent skin sensors for continuous moni- 
toring of arterial oxygen saturation (Stcao,) based 
on pulse oximetry have been evaluated in patients 
with predominantly adult haemoglobin and found to 
be easy to use, to be accurate, and to have no risk to 
the patient.* Little is known about the performance 
of the pulse oximeter in preterm infants with 
predominantly fetal haemoglobin. 

As oxygen treatment of preterm infants has been 
regulated by arterial oxygen tension rather than 
saturation in the past ıt is important for clinicians to 
have data comparing results using the pulse oxı- 
meter with arterial Pos. This study compared Stcaoz 
and Pao, in preterm infants less than 48 hours old 
who had not received any adult blood. 


Patients and methods 


Preterm infants admitted to the neonatal intensive 
care unit were included if they were less than 48 
hours old and had not had any blood transfusions, 
thus ensuring over 70% fetal haemoglobin 
concentration,” and they had an umbilical artery 
oxygen electrode in the thoracic aorta at the level 
between the sixth and ninth thoracic vertebrae as 
part of their management.? 

For each data recording session the umbilical 
artery electrode was calibrated using an umbilical 
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arterial blood sample in a Radiometer ABL-2 blood 
gas analyser. 

Gestational age, birth weight, postnatal age, 
haemoglobin concentration, arterial blood pH, skin 
temperature, blood pressure, pulse rate, azterial 
carbon dioxide tension (Paco ), and clinical state of 
each neonate were recorded The ear-lobe clip pulse 
oximeter sensor was then placed on the hand Paired 
measurements of Stcao, and Pao, were made with a 
Ohmeda Biox 3700 pulse oximeter and an um)ilical 
arterial oxygen electrode (Biomedical Sensors. High 
Wycombe, England), respectively, with a mimmum 
of 30 seconds’ stabilisation for each reading. The 
calibration of the umbilical artery electrode was 
rechecked at the end of the measurements or. each 
neonate. The total blood sampled for each baty was 
less than 2 ml. 


Results 


Thirteen neonates were studied and 125 paired 
measurements of Stcao, and Pao, made. All the 
neonates were normotensive (mean arterial pressure 
> 30 mm Hg), and they had heart rates of 130-160/ 
minute and a Paco, of 3 17-8-07 kPa (mean 6-12 
kPa). Eight neonates were ventilaied for hyaline 
membrane disease, five were receiving oxygen by 
headbox, and none of them had jaundice at the time 
of the study. Their mean oxygen requirement was 
0-37 (range 0-244)-60), and hence night to left ductal 
shunting was considered unimportant. 

The oximeter sensor applied to an oedematous, 
bruised hand of one neonate who had had a breech 
delivery gave a poor quality signal. Movement of the 
arm carrying the oximeter sensor caused destabilisa- 
tion of the oximeter reading. The table summarises 
the clinical details on the 13 neonates. The figure 
shows the 125 paired measurements. Mean “2SD) 
curves drawn in the figure were fitted with a 
MINITAB computer program. 

Stcao of 86-92% corresponded to a range of Pao, 
of 5-0-13-0 kPa. Stcao, of 93%, however, corres- 
ponded to a Pao of from 8-5 to over 14-0 kPa, and 


958 Archives of Disease i Chudhood, 1387, 62 
Table Clrucal deta on the 13 p-eteri- infants stud=ed 


Meer Rar ge 
Gestational age (weeks) 2S 26-32 
B.rth weight ig 12274 610-2360 
Postnatal age (L) 26 7 8 2—47 0 
Arteria. blood pH 7 3mc 7 1a7-7-440 
Haemoz2lobin cencentration (g/l) 120 113-192 
Skin temperacuve (°C) 36" 36 —37 0 
Duraticn of recording per 
infan: (minutes) 3 af 35 +88-0 
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Figure Ccrr panson of 125 pared mzasurements of 
transcutaneocs arerial oxygen szturatan (StceaO2_ and 
artenc! oxygen tension (PaQ2) The fased meen cirve 
=2SD is shaven. 


therefore am Steao, of over =2% could be a-sociated 
with hyperoxia. Stcao, of 24-95% was a-.sociated 
with a Paoz of well over 1= kPa 


Discussion 


Sick neonates kave such rajedly and widely fluctuat- 
ing Pao, that intermittent slooc zas measurements 
are a poor <eflection of the changes. An irdwelling 
umbilical artery oxygen electrcce, though =linically 
useful] for ccntinuous mon vorir of Pao In a sick 
baby, requ res special techniques of imseruon, and 


umbilical artery catheterisation in itself is associated 
with complications ? * Trenscutaneous sensors have 
been reported not only to be unreliable if the baby 1s 
hypotens.ve or severely acidotic or anaemic, or 
when vasodilators are being given—all of which are 
common in sick preterm n2zonates—but also to cause 
burns.! 

The pulse oximeter is safe and easy to use and 
does no’ require calibration.'? The IL-282 co- 
oximeter has been shown to overestimate carboxy- 
haemoglobin concentrations, thus underestimating 
oxyhaemoglobin concentration in the presence of 
fetal haenoglobin.® This has not been evaluated in 
pulse oximeters, which use different absorption 
spectra of light wavelengths, and this could be a 
source cf error in the present study. Our study 
showed that in preterm infants with predominantly 
fetal haenoglobin Stcaoz of 86-92% corresponds to 
a Pao, cf 5-0-13-0 kPa, and an Stcao, of greater 
than 92% may be associated with hyperoxia and 
should b2 checked with 13 vitro blood gas analysis. 
Oedema bruising, and movement at the site of the 
oximeter sensor can result tn inaccurate oximeter 
readings 

More evaluation of pulse oximetry in different 
fetal haemoglobin concentrations, underperfusion, 
and vasozonstrictor drug treatment is needed before 
tt can be widely used im neonatal intensive care. 
Pulse oximetry, however, can be used to monitor 
oxygenation in preterm neonates with predomi- 
nantly fatal haemoglobin The pulse oximeter’s 
ability tc respond rapidly and to display changes in 
pulse raz make it usefal during resuscitation of 
newborn babies in the delivery room. 


We thank Lr Vic Aber for help with the statistics and Miss Tracey 
Irving for ping the paper AW was a WHO fellow 
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Seasonal variation of glycosylated haemoglobin 


C D FERRIE, T C SHARPE, D A PRICE, AND R A H SURTEES 


Department of Child Health, Royal Manchester Children’s Hospital, and Department of Computation, 


University of Manchester 


SUMMARY Retrospective analysis of glycosylated ' 


haemoglobin concentrations ın a diabetic outpatient 
clinic over three and a half years showed a small 
seasonal variation in the mean value with a peak m 
mid February and a nadir in mid August. 


Measurements of glycosylated haemoglobin are 
commonly used in diabetic clinics to monitor gly- 
caemic control It has been suggested that seasonal 
fluctuations in concentrations occur! and could be 
of clinical importance. We present a retrospective 
analysis to determine whether seasonal variations in 
glycosylated haemoglobin concentrations are detect- 
able in a paediatric diabetic outpatient clinic. 


Patients and methods 


Diabetic children and adolescents attending a single 
paediatnc diabetic clinic between December 1982 
and June 1986 with a minimum of four estimations 
of glycosylated haemoglobin concentrations each 
were studied. Concentrations measured at diagnosis 
and during admissions for infection and ketoacidosis 
were excluded A total of 1232 estimations in 125 
children were analysed. There was no seasonal 
variation in frequency of estimations made. The age 
range of the patients was 0-6 to 19-3 years, and sex 
distribution was almost equal 

Glycosylated haemoglobin concentrations were 
measured in one laboratory by an 10n exchange 
column method for total haemoglobin A; (HbA,) 
with a borate eliminator for aldimine reversible 
material in a thermostatically controlled environ- 
ment. 

A mainframe computer was used to analyse the 
values for each patient by a sophisticated single 
cosinor program to compute the population mean 
cosinor using a number weighted mean cosinor 
analysis.” 


Results 


The mean (SD) total glycosylated haemoglobin was 
9-93% (0-06)%. There was a highly significant (p < 
0-001) seasonal variation (Figure) and the amplitude 
of oscillation in total glycosylated haemoglobin was 
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Month 
Figure Seasonal variation ın glycosylated haemoglodin 
concentrations (curve a = line of mean oscillation, curves b 
and c = 95% confidence limits) 


0-34% (95% confidence limits 0-16-0:53%). The 
acrophase, the time of year at which glycosylated 
haemoglobin concentrations peak, was 1-47 
months—namely, mid February—with 95% confi- 
dence limits from early January to mid March, and 
the nadir occurred at 7-47 months—namely, mid 
August—with 95% confidence limits from early July 
to mid September. 


Discussion 


The seasonal variation in glycosylated haemoglobin 
concentrations almost certainly reflects similar 
variations in mean blood glucose concentrations and 
is unlikely to be artefactual. Glycosylated heemo- 
globin can be affected by the temperature at which 
samples are stored and assayed, but seasonal 
temperature differences would produce changes 
opposite to those documented here ? 

Physical activity 1s likely to be greater in the 
summer because of more daylight hours and milder 
weather, and this could produce lower glucose 
concentrations. Viral respiratory infections are 
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more commor m winter anc worsen glucose control. 
Simularly, occ intake is greater in the winter 
months when children gair relat vely moze weight 
than height. Seasonal vartat-ons ir hormone concen- 
trations may influence or Ee inclsenced by glucose 
concentrations * 

Th:s study was done because of the clinical 
impression “het diabetes was bette- controlled ın the 
summer, ard {1s interesting that the mean ampli- 
tude of varta: cn detected was small. Tius probably 
indicates tha: some patients have greater and 
therefore noticeable seasonal flcctuat.ons, and it 
migh: be of cinical value t= idertify such children. 
This seasona. variation may ke accentuated in 
higher latitades where greater c matic differences 
between wonte> and summer occur 


We thank ine departments of chemical pathology, and medical 
illustration Hope Hospital, Salford, and Mrs K Cordwell 
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Mitral valve disease in Marfan’s syndrome 
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SUMMARY Jerdiovascular diszase in Marfan’s 
syndrome presenting in chi dhood affects the mitral 
valve more atten than the aortic valve or the aorta, 
as in adulte Early evaluation of the cardiovascular 
system 1s necessary for any shud m whom Marfan’s 
syndrome ss suspected. 


Marfan’s syndrome comprises a characteristic 
phenotype wh skeletal, ocslar, end cardiovascular 
disorders. ““h= dissection of the aorta and disorders 
of tke aortic root which usually become apparent 
during the s2cond and sudsequ2nt decades have 
been descr ted Impairmett of “àe mitral valve ıs, 
however, zlso associated with Marfan’s syndrome. 
Indezd, it 13 mne most common cardizc manifestation 
in childhood and may present ir the first year of lfe. 
We report ona child with Marfen’s syndrome, which 
was apparen: at birth, wko died in early infancy 
from mitra: valve disease. Early specialist evaluation 
of the cardiovascular syster ts essential in all cases 
of Marfan’s syndrome. 


Case report 
The patiert was the third child >f unrelated white 


parents, with no family history :> suggest Marfan’s 
syndrome. Both siblings w=re we |, the first having a 


ventricu ar septal defect that had closed spon- 
taneously. After a spontaneous labour at term 
delivery was vertex vaginal; birth weight was 4040 g 
(90th percentile), length 54-5 cm (0-7 cm above the 
97th percentile), and occipitofrontal circumference 
35-5 cm (90th percentile). Several abnormalities 
were apparent: the baby seemed abnormally long 
and sum with httle subcutaneous fat; there was 
obvious arachnodactyly of both feet and hands 
(middle finger length 4 cm (97th percentile); meta- 
carpal length was 1-9 cm (excluding the epiphysis; 
metacarzal index 8-25)) and span 57 cm (2-5 cm 
>length): she had a long thin face and sparse hair; 
the fingers and toes were hyperextensible; there was 
ulnar d2viation of both hands and hmitation of 
extensicn of both elbows and knees as well as pectus 
carinaturn with promimence of the right side of the 
chest ard divarication of the recti; and she had a 
high arzhed palate. A soft systolic murmur was 
audible at the first examination but subsequently 
disappeared. 

Inveszigations in the neonatal penod included 
chest radiography, electrocardiography, chromo- 
some aralysis, and estimation of plasma and urnnary 
amino acid concentrations; all yielded normal 
results, except that the x-ray pictures showed the 
arachncdactyly. She was discharged home, being 
bottle fed, on the fourth day and followed up in the 
baby chnic at 7 and 12 weeks of age, when her 
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Left ventncle 


Left atium 


¥=Ballooning mitral valve leaflets 


Figure Echocardiogram (foreshortened subcostal view) showing dilated left and right atria (LA, RA) and mitral leaftets 


billowing back into left atrium (arrowed) 


developmental progress was normal Her weight 
gain was suboptimal, however, falling from the 90th 
percentile at birth to just below the 50th percentile 
at 12 weeks. Rate of growth for length and occipito- 
frontal circumference were normal. At the 12 week 
visit the soft systolic murmur was heard again. 

At 16 weeks of age she was admitted severely ill 
with a two day history of fever, irmtability, and 
tachypnoea She had penpheral circulatory failure, 
central cyanosis, an active precordium with 
prominent ventricular impulses, and a loud systolic 
murmur; the liver could be felt 4 cm below the costal 
margin, and there were signs of left basal pneu- 
monia. A chest x-ray film showed a large boot 
shaped heart with patchy shadowing in the nght 
middle and left lower lobes. An electrocardiogram 
Showed an axis of +135° and right ventricular 
hypertrophy. Four hours after admission she col- 
lapsed after a convulsion and required intravenous 
fluid replacement and assisted ventilation 

An echocardiogram showed floppy prolapsing 
anterior and postenor mitral leaflets with a dilated 
valve ring (figure) All four chambers were dilated, 
as were the great vessels; injection of contrast 
showed severe tncuspid regurgitation, Full inotropic 
Support was given together with diuretics and 
mannitol for oliguna. Asystole occurred 40 hours 
after admission, and she could not be resuscitated. 
Permission for necropsy was refused The immedi- 
ate family were subsequently screened; none had 
any suggestion of Marfan’s syndrome or cardiac 
disease. 


Discussion 


In 1896 Marfan descnbed a skeletal abnormality ina 
5 year old girl characterised by abnormally long, 
slender extremities. The term arachnodactyly was 
suggested by Archard about six years later. Ironic- 


ally, subsequent expernence has cast doubt on 
whether this case was what we would today consider 
to be Marfan’s syndrome with the characteristic 
phenotype and involvement of the skeletal, oph- 
thalmological, and cardiovascular systems.' The 
syndrome ıs inherited ın an autosomal dominant 
manner with vanable expression, although about 
15% of cases seem to be new mutations,” as this 
case. 

Although the presentation of Marfan’s syndrome 
in adults, with aortic dilatation, incompetence, or 
dissection, 1s well known, few paediatric text books 
make the point that in children and young adults 
with the disease mitral valve abnormalities are 
found more commonly than aortic lesions. Indeed, 
the most commonly used reference book about 
malformations fails even to mention that mitral 
valve disease may occur Marfan’s syndrome ıs 
rarely diagnosed in young children, and its full 
import needs to be emphasised. 

Up to 61% of children with overt Marfan’s 
syndrome may have appreciable heart disease In 
one series of 36 children 12 girls and five boys had 
mitral regurgitation alone, three boys had mixed 
mitral and aortic regurgitation, and one boy had 
aortic regurgitation alone ? The aorta, aortic valve, 
sinuses of Valsalva, pulmonary artery, and mitral 
valve may all be affected * * These abnormalities are 
part of a widespread connective tissue disorder 
affecting many organs. Although there may be 
accelerated linear growth in childhood, children 
with severe heart disease may fail to thrive. The 
gross signs in our patient may have implied more 
severe disease, and the failure to gain weight may 
have indicated severe cardiac disease. 

Disease affecting the mitral valve is usually more 
benign than that of the aortic valve, but, rarely, 
acute emergencies may result from rupture of the 
chordae tendinae,> bactertal endocarditis,® or cardiac 
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failure precipicated by intercurrent infect-on, as in 
the patient reported on he- Surgical -reetment for 
the floppy mitral valve abnormalities somprises 
repair or replacement of tL2 valve. In young infants 
either of these carnes a higa risk and tne results are 
disappointing.? > 

This report draws atten*ton to the impcrtance of 
careful assessment of the cardiovascular state of any 
child suspected of having Marfan’s syndrame This 
patient died after cn acute Ilness with gress cardiac 
failure due to valve disease, presumably precipitated 
by an intercurrent resp-ator, infecticn. Early 
evaluation of the cardiovasculzr system mizht have 
resulted in earlier and possibly successful inter- 
vention. 


We thank Dr EME Poskitt and D- M Bint for permisscn to report 
on their paticnt 
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Bacterial tracheit.s in Dowr’s syndrome 


A J CANT, P J GIBSON, AND R J WEST 


Department of Child Heazh, 5t George’s Hospital Medical school, London 


SUMMARY Four children with Down’s syndrome 
and bacterial tracheitis are descnbed. In zhree the 
infection was due to Haemophilus influenzae. In 
patients with Down’s syadrome presenang with 
stridor trachettis should be considered and aspropn- 
ate treatment started. 


Bactenal trackeitis (pseuGomembranous =roup) 1s 
characterised 3y upper a.cweys obstrucaon with 
fever and ıs diagnosed by t= presence on Lronchos- 
copy of purulent tracheal =ecretions and a normal 
epiglottis. Most cases are due to Staphziococcus 
aureus, but Haemophilus inffuenzae anc various 
streptococci have also been implicated.'~* Eofer et al 
reviewed 332 children witl infeccive upet airways 
obstruction; 297 (89%) hac croup, 28 (8%) epiglot- 
tits, and 7 (2%) bacterial tracheitis.~ 

We report four children wita Dowr.’s syndrome 
seen over threz years with severe airways obstruc- 
uon due to trazheitis. All rere previously well and 
none had congenital heart disease In tree, H 
influenzae was identified a. the causative crganism. 
Over the same period 206 children were :een with 
croup, and two with epigicttitis. None of hem had 
Down’s syndrome, nor was Eacterial iracheitis 
diagnosed in any other child 


Case reports 


Case 1. A 10 year old boy presented with a 24 hour 
history of cough, and a three hour history of 
increasiig stridor. He was distressed, feverish, had a 
marked stridor, and showed signs of severe repira- 
tory obstruction. Urgent bronchoscopy showed that 
the epiglottis was not enlarged and the larynx only 
slightly inflamed. The trachea was hyperaemic and 
oedemazous, and copious mucopus was seen, which 
subsequently grew H. influenzae. Tracheal intuba- 
tion reieved the obstruction and he breathed 
spontanzously. He was treated with ampicillin and 
flucloxicillin, tracheal aspiration, and physiother- 
apy. By the next day there was widespread con- 
solidaticn of the lungs and enlargement of the 
mediast num. His condition deteriorated and two 
days latar ventilation was required. The antibiotics 
were chenged to chloramphenicol and cefotaxime. 
With suction, tracheal lavage, and physiotherapy he 
gradually improved. He was extubated after seven 
days, amd discharged well two days later. 


Case 2. A 21⁄2 year old boy was admitted with a six 
day history of measles. He had conjunctivitis, 
Koplik’s spots, a morbillrform rash, cough, and mild 
stridor Jut no dyspnoea or recession Three days 
after admussion, over two to three hours he became 


increasingly dyspnoeic with severe respiratory ob- 
struction. Bronchoscopy showed a normal epiglottis 
and larynx and a narrowed oedematous upper 
trachea with a membrane and copious pus, H 
influenzae was grown from the pus. He was intu- 
bated, ventilated, and given cefotaxime. The endot- 
racheal tube became blocked repeatedly with secre- 
tions, and he developed extensive bilateral con- 
solidation. With suction and vigorous physiotherapy 
he gradually improved. He was extubated seven 
days after admission and discharged well on the 
thirteenth day. 


Case 3. A 5 year old girl had a cough for six weeks 
which did not respond to erythromycin. A chest 
radiograph showed collapse and consolidation of the 
right lower lobe. Treatment was changed to ampi- 
cillin and flucloxacillin, together with physiother- 
apy. Three weeks later the radiological appearances 
were unchanged, so she was admitted for bronchos- 
copy. There were thick yellow secretions in the 
trachea and both main bronchi These were aspi- 
rated and generalised hyperaemia was seen, and 
H. influenzae was grown from them 

Twelve hours after bronchoscopy she developed 
severe stridor and rapidly worsening airways ob- 
struction. Laryngoscopy showed oedematous cords 
and copious tenacious secretions in the trachea She 
was intubated, given chloramphenicol, and regular 
tracheal toilet was carried out. For 24 hours the 
secretions remamed thick and profuse, but lessened 
thereafter. She was extubated after three days and 
discharged after one week. 


Case 4. A girl aged 17 months was admitted with a 
12 hour history of cough and increasing dyspnoea. 
Erythromycin had already been started. She was 
feverish, with stridor and moderate respiratory 
obstruction. A chest radiograph was normal. Over 
two hours she deteriorated rapidly, becoming dis- 
tressed and cyanosed. At bronchoscopy the epiglot- 
tis was normal, there was slight oedema of the vocal 
cords, and the trachea was oedematous, inflamed, 
and contained a lot of pus. This showed Gram 
positive cocci on mucroscopy, but was sterile on 
culture. She was intubated and given penicillin, 
flucloxacillin, and chloramphenicol Copious secre- 
tions were aspirated from the tube. Patchy areas of 
consolidation were seen on subsequent x ray pic- 
tures. After nine days she was sufficiently improved 
for a tnal of extubation. Initially she seemed 
satisfactory but 10 hours later had a cardiorespira- 


Bacterial tracheitis in Down’s syndrome 963 


tory arrest. She was immediately reintubated and 
resuscitated, but remained hypotonic and unrespon- 
sive and required assisted ventilation Within 24 
hours there was some improvement in her neurolo- 
gical state. She was successfully extubated three 
days later but remained severely handicapped with 
intellectual deficit and weakness of all four I:mbs. 


Discussion 


We have descnbed four children with Down’s 
syndrome and purulent tracheitis. In three H 
influenzae was the causative organism. No bacteria 
were cultured from the fourth patient, who had 
received an antibiotic, but the presentation and 
findings were otherwise characteristic of bacterial 
tracheitis 

The clinical presentation was similar to that m 
previously reported cases;'* the children had 
higher temperatures, worse respiratory obstruction, 
and were more unwell and toxic than is usual in 
croup. All required urgent intubation, which per- 
mitted definitive diagnosis. All produced copious 
secretions requiring intensive physiotherapy, suc- 
tion, and lavage One child suffered a cardiorespira- 
tory arrest, a common complication of bacterial 
tracheitis. 1? 

Our cases show a striking association between 
Down’s syndrome and bacterial tracheitis; one child 
described by Liston et al also had Down’s syn- 
drome.’ Interestingly, ın three of our children H. 
influenzae was the causative organism; it has not 
been common in other seres." 

Bacterial tracheitis should be considered when a 
child with Down’s syndrome presents with upper 
airways obstruction. Tracheitis requires urgent 
bronchoscopy and intubation, and patients should 
be cared for in a unit with adequate facilities for 
managing this life threatening condition. 
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Penicillin resistant pneumococcal peritonitis in nephrotic syndrome 
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SUMMARY ‘Two infants with nephrotic syndrome 
who developed penicilliz resstant pneumococcal 
peritonitis while recervinz pen cillin chemoprophy- 
laxis are reported and the prctlems asso-iated with 
prephylazis against pnewmecoccal infection dis- 
cussed. I: is suggested that penicillin prophylaxis 
may be hazardous in en environment in which 
penicillin resistant pneumococci are prevalent 


Children with nephrotic syndrome are at an in- 
creased risk of developing pentonitis due to Strepto- 
coccus Dmeumoniae. The depressed immune state 
caused by the nephrotic syndrome is due to de- 
creased sarum concentraz.ons 9f immunoglobulins! 
and impa reč opsonisatiot,” cellular immunity,’ and 
granulozyte chemotaxi-? Erophylaxs against 
pneumccsccal infection may be attempted with 
pneumccoccal polysaccharide vaccine oz with oral 
penicillin We report twa children with nephrotic 
syndrome who develcped penicillin resistant 
pneumccoccal peritonitis whik receivirg prophy- 
laxis with oral penicillin. $ penumoniae was identified 
as an c-haemolytic streptococcus sensitive to 
optochin. Antibiotic sens tivity testing of this organ- 
ism was performed on 5%% sh2zep blood egar by the 
Kirby-Hauer disc diffusioz metiod. Penicillin resist- 
ance was defined by a zone of inhibition smaller 
than 20 mm around a 5 L3 me2chicillin dize. 


Case reperts 


CASE 1 

A 2 morth old black boy with histologically con- 
firmed Finnish type congenital nephrotic syndrome 
was given oral prophykxis wıth pheroxymethyl 
penicillin (62-5 mg twice daily: and co-t-imoxazole 
(2 mg/kg daily of tnmethoprin). One week after 
discharge he was readmitted with vomiting and 
abdominal distension. E> amination showed that his 
systolic b ood pressure was 40 mm Hg and pulse rate 
was 12(¥minute. He had door periphera! perfusion 
and generalised oedema Abcominal examination 
showed ascites, and the | ver and spleen 2dges were 
palpable 2-5 cm and 1 cm, respectively, below the 
right and left costal margins. The heart was normal 


and tre lung fields were dull to percussion at both 
bases There was neck retraction, a bulging anterior 
fontarelle, and hypertonia. 

Lab=ratory investigations showed a haemoglobin 
concentration of 7-7 g/dl, a white cell count of 8-2 x 
10°, and a platelet count 412 x 10°/l, serum urea 
concentration was 17-8 mmol/l, sodium concentra- 
tion _37 mmol/l, potassium concentration 4-0 
mmol/l, chloride concentration 99 mmol/l, and 
creatirine concentration 145 pmol/l (normal for age, 
30-55 umol/l). Examination of the cerebrospinal 
fluid vas normal. $ pneumoniae resistant to penicil- 
lin was cultured from the peritoneal fluid. He was 
treated with intravenous fluid replacement and 
album n together with frusemide and cefotaxime. 
He died two days after admission. 


CASE 2 
A 2 day old black girl was admitted after a 
generelised seizure. She was the product of an 
unevextful pregnancy and delivery. On examination 
her reczal temperature was 34-8°C, she had sclerema 
of the hmbs, and Kussmaul’s respiration. The pulses 
were all present, with a rate of 160/minute. The 
heart and lungs were normal on auscultation. On 
abdominal examination the liver edge was palpable 
4 cm below the nght costal margin. The child had 
generclised hypertcnia and a tense fontanelle. 
Laboratory investigations showed a haemoglobin 
concentration of 14-2 g/dl, a white cell count of 7-9 
x 10°], and a platelet count of 125 x 10°/. Her 
serum sodium concentration was 126 mmol/l, potas- 
sum concentration 7-5 mmol/l, chloride concentra- 
tion £8 mmol/l, bicarbonate concentration 12:3 
mmol/l, urea concentration 22-9 mmol/l, and creati- 
nine concentration 268 pmol/l (normal for age, 
60-75 umol/l). Analysis of urine by dipstick showed 
a pH 2f 5, moderate proteinuria, and haematunia. 
The fractional excretion of sodium on admission was 
0-34%., suggesting hypovolaemia. Treatment was 
started with mtravenous fluid replacement and 
sodium bicarbonate, together with penicillin and 
cefotascime. She subsequently improved but became 
progressively more oedematous and developed 
ascites. The serum albumin concentration decreased 
from 19-1 g/l on admission to 8 g/l, with severe 
proteituna on testing of the unne The serum 
cholesterol concentration was 5-2 mmol/l (normal 
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for age 1-8-4-5 mmol/l) and tnglyceride concentra- 
tion 1-48 mmol/l (normal for age 0-37-1:2 mmol/l) 

The nephrotic syndrome was diagnosed and studies 
to determine the aetiology were planned. The 
antimicrobial treatment was changed to phenoxy- 
methyl penicillin (62-5 mg twice daily) and co- 
trimoxazole (2 mg/kg daily of trimethoprim). Two 
weeks later she developed tense ascites, pallor, and 
hypothermia. Culture of the peritoneal fluid showed 
S pneumoniae resistant to penicillin She improved 
on treatment with intravenous vancomycin. 


Discussion 


Patients with the nephrotic syndrome are at an 
increased risk of developing systemic pneumococcal 
infections due to perturbations of the normal 
immune responses.'? Immunisation with pneumo- 
coccal polysaccharide vaccine seems to be the most 
rational method of preventing pneumococcal dis- 
ease, but ıt may not be effective in children younger 
than 2 years,’ or protective in patients with nephro- 
tic syndrome who are resistant to steroid treatment.” 
For these reasons we have used penicillin prophy- 
laxis ın nephrotic children younger than 2 years 
of age which has the potential disadvantage of 
encouraging the emergence of penicillin resistant 
pneumococci 

In a recent survey at this hospital 24% of 
pneumococcal isolates from blood culture in chil- 
dren were due to penicillin resistant strains that 
were both hospital and community acquired.° We 
believe that the two patients reported here became 
colonised in the nasopharynx with penicillin resis- 
tant pneumccocci while they were in hospital, and 
that the use of prophylactic penicillin selected for 


Infant feeding and atopy 


penicillin resistant strains subsequently resulted in 
invasive disease. Our experience suggests that this 
practice may be hazardous in a hospital or commun- 
ity in which penicillin resistant pneumococci are 
common. Our current practice 1s to give pneumo- 
coccal vaccination to nephrotic children at 2 years of 
age. For younger children we no longer give 
antimicrobial prophylaxis but explain the poter tial 
risks of infection to the parents who are advised to 
seek urgent medical attention for any febrile illness. 
Further studies are planned to evaluate the role of 
antimicrobial prophylaxis in preventing pneumococ- 
cal infection in nephrotic syndrome. 
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SUMMARY Parents of 457 5 year olds from a 
previous study of infant feeding and eczema ın the 
first year of life were questioned about subsequent 
atopy. No association was found with early breast or 
bottle feeding. Family history was important. 
Parental recall of first year eczema was often 
Inaccurate. 


Between 1979 and 1981 we studied the association 


between different types of infant feeding and 
eczema! Four hundred and seventy five infants 
born to parents with a family history of atopy were 
investigated to see if there was an association 
between feeding in the first weeks of life and the 
mcidence of eczema during the first year. Exclusive 
breast feeding in the first four weeks postponed the 
onset of eczema; significantly fewer infants had 
eczema at three and six months, but by one year the 
incidence was similar in breast and bottle fed 
infants. To mvestigate a possible association with 
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asthma these infants wer2 Dlowed up o3 their fifth 
birthdays. 


Subjects and methods 


Two moaths before eaca chilc’s Afth b rthday the 
parents af the 475 chuldrer were contacted by letter. 

estionnaires were ther. sent two weeks before the 
fifth birthday Questiors were asked about the 
presence of skin diseases “including ecz2ma since 
birth) and respiratory prcblems (includ ng wheeze 
and asthna) diagnosed ty = doctor. 

Parents who cid not r2.ly were sent a second 
questionnaire. If this fait they were erher visited 
or telephoned. When pacerats had moved and their 
new address was unknown, the Eelp of health 
visitors, family practiticrer committees, and the 
school health service was enlisted 

The significance of ditterences betw22n propor- 
tions wa: analysed using the x? test 


Results 


Replies were received from 457 (96%1 of the 475 
parents. 


ASTHMA 
Ninety one children (20% were reported to have 
had a wh2ezing attack betwzen 1 and 5 vzars of age, 
and 45 (30%) were diagr csd by z docter as having 
asthma Of these 45, 2& (92%) were bays and 17 
(38%) were girls Severteen had been seen mn 
hospital because of their -hma and eigŁt had been 
treated a patients. At zte trme of the survey 26 
were still said to have asthma. Eszena was di- 
agnosed at some time in 23 (50%) <f these 45 
children, end 10 still had eczema az the age of 5. 

Table 1 shows the association between infant 
feeding end risk of developing as:hma: there were 
no significant dirferences 


Taole 1 Association betwecr jeedi1g Cunng tae first four 
weeks and the incidence of atama in the first fize years 


Type of fed No* Fanents with 
Asthma 
Fo (%) 
Breast mill only 2C B (8 8) 
Breast milf/or soya 
ruk, or both 36 ti (12 8) 
Coes’ milk only 130 5 (10-0) 
Total 453 5 (9 9) 


*Excludes one breast fed and -trze fed ecws' miJE in whom the 
diagnosis cf asthma was unknown. 


In tue earlier study the family history of atopy was 
defined as either ‘mild’ (one parent with either 
eczema or asthma) or ‘severe’ (ether both parents 
affected, or one parent with both eczema and 
asthma). Of the 45 children who had been diagnosed 
as having asthma, 18 (40%) had a family history of 
‘sever2’ atopy compared with 81 (20%) of the 408 
children who were not diagnosed as having asthma 
(p < 201). 


ECZENA 

Between their first and fifth birthdays, 39 children 
who aad not had eczema in the first year of life 
were reported to have had eczema diagnosed by a 
doctor. In the previous study 181 children were 
identsfied who had eczema ın the first year of life; of 
these 174 appeared in the five year follow up. 
Thus 213 children either had had eczema diagnosed 
by th2 survey team in the first year of life or were 
repor-ced to have developed eczema subsequently; 
113 (53%) were male and 100 (47%) female. Forty 
children (9% of 457) still had eczema at the age 
of 5. 

The association between early feeding and ec- 
zema during the first 5 years 1s shown in Table 2; 
there were no significant differences. Of the 213 
children reported to have had eczema, 59 (28%) had 
a fam_ly history of ‘severe’ atopy, compared with 40 
(16% 1 of the 244 children not reported to have had 
eczen.a. The association with family history was 
significant (p < 0-01). 

Ths follow up was used to test the accuracy of 
parental recall of their child’s eczema Parents were 
asked when the child was 5 years old whether 
eczema had been diagnosed in the first year. Four 
hundred and fifty five replied: 360 said ‘no’, and of 
these. 109 (30%) had documented evidence of 
eczema under the age of 1 year. Ninety five said 
‘yes’; of these, 15 (16%) had no documented 
evideice of eczema. 


Table 2 Association between feeding during the first four 
weeks and the incidence of eczema in the first five years 


Type o” feed No* Patients with 
eczema 
No (%) 
Breast milk only 217 103 (47 5) 
Breast muuk/or soya 
milk, or both 86 38 (44 2) 
Cows’ mulk only 152 72 (47-4) 
Total 455 213 (46 8) 


*Excluces one breast fed and one fed cows’ mulk in whom the 
dizgnosis of cczema was unknown 


Discussion 


The recording of infant feeding patterns in the 
previous study, which included a dietary diary, was 
considered to be reliable.’ Eczema in the first year 
was also carefully defined and clinical assessment 
made by one doctor. In the follow up there was no 
reason to think that biases had arisen due, for 
example, to differential recall of asthma or eczema 
between 1 and 5 years of age by parents of children 
who received breast or bottle feeds in the first 4 
weeks. The high response rate made it unlikely that 
biases could be the result of differential drop out 
rates 

No evidence was found for an association between 
type of feeding and development of asthma ın the 
first 5 years There 1s, however, a significant 
association between family history of atopy and risk 
of the child developing asthma by the age of 5 

Studies of the aetiology of eczema tend to lack 
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precision in the definition of eczema and accurate 
recording of the infant’s diet. It 1s worrying that in 
this motivated and cooperative group of parents 
with a low drop out rate, recall at five years of 
eczema during the first year was relatively poor, 
even though the eczema was diagnosed and dis- 
cussed with them by a doctor whom they saw 
regularly. This must have implications for studies 
relying exclusively on parental recall for evidence of 
eczema m infancy. 
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SUMMARY A boy investigated for neonatal jaundice 
was noted to have lipaemic serum and was sub- 
sequently shown to have type V hyperlipo- 
proteinaemia. Dietary treatment was maintaimed for 
five years and he followed a typical clinical course 
Circumstantial evidence suggested an autosomal 
recessive mheritance pattern. 


hte 


Type V hyperlipoproteinaemia ıs rare in childhood 
and has not to our knowledge been described in a 
neonate. It ıs often difficult to distinguish between 
type I and type V hyperlipoprotemaemia, and 
differentiation usually relies on measuring plasma 
post-heparin lipoprotein lipase (PHLPL) activity 
which is deficient in type I hyperhpoproteinaemia 
and usually normal in type V.' Until 1974 there was 
no accurate method of measuring plasma post- 
heparin lipoprotein lipase. Since then three children 
have been reported with definite type V hyperlipo- 
protemnaemia but normal PHLPL activity, and 
there have been several] descriptions of children with 
features suggesting type V hyperlipoproteinaemia* © 
The youngest reported was 24% years old * 


Case report 


A 5 year old boy who had been investigated for 
neonatal jaundice was found to have lactescent 
serum when 6 days old. Xanthelasma and erupt:ve 
xanthomata (buttocks) subsequently developed. 
The liver and spleen were not enlarged. Breast 
feeding was stopped and a feed containing a medium 
chain triglyceride formula (Pregestimil) was begun 
The first plasma lipid profile was done when he was 
2 months old, when a low fat diet started (table 1). 
The subsequent clinical course was uncomplicated 
and at 2 years of age, he began a normal diet A 
brief recurrence of eruptive xanthomata, however, 
necessitated a return to restricted long chain trigly- 
ceride feeding. 

The boy migrated to Australa with his family. 
When he was 2 years and 7 months old he developed 
acute pancreatitis. The parents, who controlled iis 
diet carefully, reported no dietary indiscretion 
before the episode Fasting serum lipid concentra- 
tions subsequently remained under control (table 
1). Triglyceride concentrations, although never 
within the normal range, did not exceed 6-4 mmol/l. 
High density lipoprotein cholesterol (mean 0-41 
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Table 1 Fastmg plasma lud prvile 


Age (year 
0 2* oF I 2 2 7} 4 5 Normal range 
Plesna lipids (mmal) 
Triglyceride 18 4 “2 12 1.4 45 1 31 49 01-16 
Total cholest=rai 38 3 10 2253 10 i 2i 42 3642 
Lipeprotein clectrcohoretic pattern [%) 
Alpha 7 Lt 15 Š 14 5 6 35t 
Pre-Beta 7i 2° 35 32 55 i54 
| 761 | 821 
Beta 13 Zm 30 40 24 SOt 
Crylomercns 9 37 20 24 10 13 15 Of 





“Just before stan of fat restncted Jct, tatir panceeatitiz tupper limits af normal, Ipeaks not resolved 


mmol/l, ranze 0-22-0537: n=11 meesurements; The boy ıs the youngest of three children; his 
normal range 0-80-2-204, low density lipoprotein parents, who are first cousins, and the siblings had 
cholesterol (mean 0-38 mmo, range 0-03-1-76; normal serum lipid concentrations. Two paternal 
n=8 meésurements; normal range ~-30-4-50), and great uncles had hyperlipidaemia discovered late in 
total choesterol (Table =) wer usualls below the adult life but further details of their diagnoses are 
normal range as is characteris c of trected type V not known. 


hyderlipcproteinaemia | _ipcpretein electrophoreto- Plasma post-heparin lipoprotein lipase activity at 
grams usually showed z type: V pattem although the age of 5 was normal, free fatty acid release from 
occasional type IV pattems were noted. a synthetic triolein emulsion in low salt medium 


Table 2 summarises hi- current diet. Fe remained being 7-14 umol/ml/hour and ın high salt medium 
well afte- his episode of =ancreatitis apt from two 11-76 pmol/ml/hour compared with adult control 
brief recarreaces of erupcive xenthomata on recent values of 6-77 and 8-27, respectively: plasma was 
holidays. Seram lipoprot=in cotzentraticms were not collected 10 minutes after intravenous injection of 
measured during these episcde<, but arrincrease nm hepana 10 U/kg.’ Serum apolipoprotem C-II, 
refined carbohydrate ir-ake treceded each one. C-—III1, and C-K concentrations determined by 
Growth has been norma: and scft issue swelling, as polyacrylamide gel electrophoresis of very low 
described by Deckelbaur- et al. nas not teen noted. density hpoprotein apolipoproteins in 8 M urea were 


Table 2 Die* g/kgi24 hears (% toral MI intake) (figures in parentheses are numbers per cent) 








Age (yecss) 
02 >53 I 2 27 4 5 
Carbohydrate 
Total 10 (38) 74 (6H 17 5 (64) 12 (50) NR 13 3 (69) 13 7 (70) 
Refined NR 21 (45 79 29) 48 {m} 8 0 
Unrefined NR 52 019 96 (35) 72 (Iù 13 3 (69) 13 7 (70) 
Fat 
Total 6 (51) 28 (3 22 (18) 3 (28) NR 11 ¢13) 15 C7) 
MCT 0 16 019 0 0 0 0 04 (4) 
LCT 6 (5!) 12 (1) 22 (18) 3 (28) 11 (13) 11 (14) 
Potyunsat arated 86 (5) 06 (5: 12 (10) 04 (4) NR 02 {2} 
Total calon: mtace (Mi/ke/24 boce) 
25 -6 26 23 NR 18 19 
Climecal course 
Eruptrve canthemata Yes Yes Yes 
Pancreatitis Yes 





“Calculated from three day chet Clsry erci at 02 (ezablished from recall diet), NR=not recorded 


normal, as were serum immunoglobulin and uric 
acid concentrations, serum liver function tests, and 
glucose tolerance test showed no abnormalitites. 
Plasma vitamin A and E, and serum essential fatty 
acid concentrations have been measured yearly and 
have remained normal 


Discussion 


The patient’s clinical features are typical of both 
types I and V hyperlipoproteinaemia. The plasma 
lipid profile at 2 months of age strongly suggested 
the diagnosis of type V hyperlipoproternaemia but 
did not exclude type I, which 1s a disorder seen more 
commonly in neonates. Familial apolipoprotein 
C-II deficiency ts recessively inherited and may 
result in clinical and lipid profiles similar to those of 
type V hyperlipoproteinaemia. Normal PHLPL 
activity and apolipoprotein gel electrophoresis ex- 
cluded these alternative diagnoses.’ 

Familial type V hyperlipoprotemaemia ts prob- 
ably an expression of several different genotypes.” 
Autosomal dominant inheritance had been well 
defined in some pedigrees but in other familial cases 
the inheritance pattern is not clear.! ° Greenberg et 
al® described a patient who was the child of a 
marnage of first cousins; the parents phenotypes 
were unfortunately not documented. Kwiterovich et 
aP suggested autosomal recessive inheritance with 
variable expression of heterozygosity as a possible 
explanation for some pedigrees. No obligate heter- 
ozygotes had manifest type V hyperlipoprotein- 
aemia in the pedigree described here; neonatal 
onset accompanied by negative but consanguineous 
family history suggests an autosomal recessive 
inheritance pattern. 

The pathogenesis of type V hyperlipoprotein- 
aemia has not been adequately explained, although 
a defect in clearance of very low density lipoprotein 
cholesterol has been proposed as the primary ab- 
normality.! Because of early onset and presumed 
autosomal recessive inheritance, this boy’s pnmary 
defect probably differs from those of reported cases 
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of type V hyperlipoproteinaemia and suggests astio- 
logical heterogeneity of the disorder.’ 

For treatment of type V hyperlipoproteinaemia 
moderate dietary restriction (335 MJ in 24 hours for 
adults), restriction of regular fat (25-30% of MJ), 
moderate restriction of total carbohydrate (40-50% 
of MJ), and medium chain triglyceride supplements 
are recommended +? Symptoms in this case dictated 
more severe dietary fat restriction. The recurrence 
of symptoms after an increase in refined carbohy- 
drate intake without change in fat intake suggested 
the need for specific restriction of this form of 
carbohydrate. Treatment at the time of writing 1s 
therefore based on a diet that limits long chain 
triglycerides to about 1:5 g/kg in 24 hours and 
eliminates refined carbohydrate without restricting 
total calories. Medium chain triglyceride oil 1s used 
for cooking as a calonic supplement, but has not 
affected the plasma lipid profile. 
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SUMMARY ‘Twelve types o7 paot=therapy eveshields 
showed peak light transrissina of <01%, and 
none transmitted > 0-04% ligt in the 460 nm 
spectral regon. Commeraal eyzshields cffered no 
advantage cover locally madz o-es. The choice of 
shield may be less importent thea how it s secured 
over the rmiant’s eyes. 


Recently there has been ccnce-n ‘hat bight ambient 
light may te an important “acter m the pathogenesis 
of retinopathy of premataricy,' yet smal preterm 
jaundiced infants may be =xDeszd to higk levels of 
light during phototherapy. Ass a direct corsequence 
of studies in animals ther showed the damaging 
effects of phototherapy light on tte necnatal retina, 
human neonates receiving paotctherapy 10w have 
their eyes covered routinely wia eyeshields Eye- 


shields are usually made according to local specifi- 
cations. although commercial types are available. 
The effectiveness of most of these eyeshields 
in reducing the intensity of light, however, 1s 
unknown. 

This study aimed to determine the light trans- 
mission characteristics of various commercial and 
locally constructed eyeshields commonly used by 
neonata] units in the United Kingdom. 


Methods 


Of 20 n2onatal units contacted, 15 provided samples 
of phctotherapy eyeshields; 12 types were in 
commo: use These included two commercial eye- 
shields manufactured spécifically for use during 
phototrerapy (Posey 4645, J T Posey Co, and Bili- 
Mask, Olympic Medical), a commercially manu- 
factured orthoptic eyepatch (Opticlude, 3M); and 
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3xco 500 700 706 500 700 300 SOC 700 300 500 700 
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nine shields that were made of thin woven fabric 
(single or double layers), coloured felt, cotton 
wool, or gauze (single or multilayer). Light trans- 
mission was measured with a Perkin-Elmer 330 
spectrophotometer (sensitivity 0-002%) ın the 
wavelength range 250-800 nm (wavelength accuracy 
0-2 nm). This wavelength range contains the spectral 
absorption peak of bilirubin, which 1s at 460 nm, and 
also the spectral region in which the energy from a 
phototherapy light source 1s maximal.? 


Results 


The Figure shows the transmission measurements 
obtained for the 12 eyeshields. The most striking 
result was the extremely low level of light trans- 
mission through any of the patches. Two of the 
commercial patches (Posey 4645 and Bil:mask) 
showed greatest transmission at the wavelength of 
800 nm of less than 0:02%. These low values of 
transmission were in several cases equalled or 
improved on by the locally made eyeshields, 
especially if the patches were made of either fabric, 
multilayered coloured gauze, or double layered 
cotton wool and gauze. Even the poorest eyeshield 
(Opticlude, Orthoptic Eye Patch} had a peak 
transmission of less than Q-1%. In the critical 
spectral region of 460 nm none of the samples 
exceeded a transmission value of 0-04%. 


Discussion 


Our results show that the amount of light trans- 
mitted through some commonly used phototherapy 
eyeshields is low and probably unimportant as a 
cause of retinal damage. Other studies have reported 
light transmission values of up to 52-5% for locally 
adapted eyeshields, as opposed to 1-5% transmission 
for a commercially available mask * Porat et al have 
also recorded hght transmission levels of some 46% 
behind one layer of stockinette material illuminated 
by a phototherapy source. Both these studies, 
however, used standard photographic light meters, 
which are not specifically designed for carrying out 
light transmission measurements. Our measure- 
ments cast doubt on these studies, which indicate 
high levels of light transmission through non- 
commercial phototherapy eyeshtelds. It 1s important 
that measurements are made in carefully designed 
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systems with instruments of the appropriate sensi- 
tivity Photographic light meters would be unable to 
measure light transmission accurately at the levels 
we have reported here. 

Our measurements also show that commercial 
eyeshields offer no advantage over many lecally 
made patches. The choice of phototherapy eye- 
shields may be less important than the need to 
ensure that the shield is effectively secured and 
maintained throughout the phototherapy period 
Both the study by Bhupathy et al on the short term 
retinal changes in neonates treated with photo- 
therapy and that of Dobson et al on the long term 
effects on visual function failed to show any obvious 
changes ın the retinal function of neonates whose 
eyes were shielded throughout phototherapy.° ’ 
In contrast, Abramov et al tested forty five 7 year 
old children who had had phototherapy ın the 
neonatal period and found major defects of cone 
mediated visual function in those whose eyes had 
not been shielded during phototherapy.’ 


We thank the nursing officers of the neonatal units who provided 
samples of their phototherapy eyeshields Mr Alistair Fielder 
provided helpful comments on our inital draft MJ Moseley 1s 
supported by the Wellcome Trust 
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Current topic 


Polygraphic studies 
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Polygraph:c recordings, stmulianeous recordings of 
different physiological signals. have been used by 
physiologists Sor over 80 years, but their use in 
clinical medicine 1s more rezent. This 1s partly due to 
the develcpment of smaller, mobile, sophisticated 
recording equipment that + easy to use and supplies 
a great deal of informaton The mackmes are, 
however, castly, time cone ming, and produce more 
data on plysiological variaoles taan it is possible to 
analyse [ shall, therefove, review some of the 
clinical applications of polygraphic recordings 
and the prob.ems likely +> be encountered when 
they are used. 

A polyg-ephic study 1s te simultaneous recording 
of two or more physiological var.ables over a penod 
of time. These may be long (12-24 hours) ıf a 
changing pattern 1s being analysed during different 
activities, or sleep, or th=y may be short when a 
single event :s being studied—for example, pro- 
longed apnoea or bradycardia, or both, and their 
association with gastroesophageal reflu». All re- 
cordings are put cn paper. magnetic tape. or both 
depending on the type cf analysis used 


Methods 


Ideally, tne study shoud be performed in an 
environment controlled fcz light, temperature, and 
sound thet is free from electrical int2rference 
Often, however, this is nct possible and tae record- 
ing has te be done in a busy ward. 


Measurements of respiratcry function. Respiration 
is usually recorded indirestly by impedarce (inten- 
sive care momtors), abdominz! and thoracic move- 
ment (strein gauges), or rductance plethysmogra- 
phy (Respitrace) These methods have linatations in 
that movement cf the body interferes with the 
quality of the signal and c-ostructive apncea cannot 
be diagnosed as it requires simultaneous measure- 
ment of air flow throught the nares. This can be 
achieved by measuring eather the temperature dif- 
ference (termistor) or CO. difference (capno- 
graph) between the inspred and expiren gas. 


Central apnoea (loss of respiratory drive) 1s 
defined zs no air flow for 10 seconds or longer, with 
no associated ventilatory movements of the chest or 
abdomen. Obstructive apnoea occurs when there is 
no air flow but continued chest and abdominal 
ventilatory movements. Quantitative measurements 
of gas flow are usually made with a pneumotacho- 
meter, which is attached to a mask applied firmly to 
the face or nares. The tactile stimulation of an 
infant’s face, however, alters respiratory patterns 
and therefore limits the use of the mask! A 
quantitative measurement can be made without a 
face mask using the barometric plethysmograph.” 
This 1s accurate and reliable but 1s complex and 
expensive to install, and its use 1s limited to a few 
research centres 


Measurements of oxygen concentration. Arterial 
oxygen concentrations are usually measured as 
saturation by a pulse oximeter. The advantages over 
transcutaneous oxygen tension measurements are 
the rapid response time, ease of calibration, and 
ease of use; the electrode has no membrane to 
damage and can remain attached to the limb or ear 
for long periods 


Measurements of cardiovascular function. The elec- 
trocardiogram (ECG) ıs recorded with the standard 
four lead system. The two chest leads may also be 
used for the impedance respiratory monitor. 


Measurements of central nervous system functions. 
The electroencephalogram (EEG) is used to define 
sleep states using a three electrode or multielectrode 
system following the 10/20 configuration. If there ıs 
a possibility of seizures, the continuous EEG 1s 
sometimes combined with video monitoring. 


Measurements of musculoskeletal function. In many 
sleep study laboratories surface electromyograms 
(EMG) recorded from extra-ocular muscles are used 
to define rapid eye movement sleep. Additional 
information about the respiratory system is some- 
times obtained using surface EMGs from intercostal 
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muscles to measure chest wall distortion, and from 
the diaphragm to estimate muscle fatigue. 


Oesophageal pH. An indwelling oesophageal elec- 
trode giving a continuous reading 1s used to detect 
acid regurgitation into the lower oesophagus, which 
is an index of gastroesophageal reflux. 


Measurement of sleep states. In normal infants and 
children, patterns of breathing and heart rate vary in 
different sleep states In quiet sleep (non-rapid eye 
movement) the breathing pattern is regular with 
little variability, while in active sleep (rapid eye 
movement) variability ıs wide and apnoea 
common. The definitions of states are, therefore, 
important in the interpretation of respiratory and 
cardiac patterns. To define sleep states most labor- 
atories use a combination of behavioural signs—for 
example, body movement, facial and eye move- 
ments, vocal sounds, and EEG readings.* ° Unfor- 
tunately no one system 1s accepted by everybody, 
making comparison of results among laboratories 
difficult. 


Data analysis 


Analysis of a 12 hour recording 1s often difficult as 
there may be over 400 pages of data. Sometimes 
analysis consists of flipping through the pages and 
picking out any abnormal sections for further 
analysis. Computer analysis requires a magnetic 
tape record and its success depends on the quality of 
the signal, the questions asked, and the program 
used Electrocardiographic signals are best inter- 
preted by recording heart beat intervals in milli- 
seconds and measuring median beat intervals and 
their interquantile range for long term variability 
and differences in successive beat intervals for short 
term variability Bradycardias are easily isolated and 
can be edited separately Respiratory signals are 
more difficult to analyse as they are particularly 
sensitive to body movement, and baseline shift 1s 
common. Analysis usually entails measuring breath 
to breath intervals (breathing rate) and their 
variability. Data may be obtained in different sleep 
states on the occurrence (%) of bradycardia, central 
apnoea, and its duration This information 1s impor- 
tant for defining normality at different ages when 
defects ın maturation are postulated. 

Analysis of life threatening events ıs still best 
done by hand. In long recordings this ıs only 
possible using magnetic tape records, from which 
events may be abstracted and written out separately 
Because tapes may be edited, and replayed over and 
over again for reanalysis as new theones emerge, 
they are invaluable in polygraphic studies. When 
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two physiological variables are compared the re- 
sponse time of the recording instruments must be 
known as, for example, some transcutaneous 
oxygen instruments have a delay of 12 seconds or 
more. 

The person analysing the record must be able to 
say what the readings mean, and whether they lie 
within the normal range, which may be difficult 


Clinical applications 


Screening for sudden infant death syndrome. De- 
spite a lot of research, sudden infant death syn- 
drome cannot be predicted or excluded by poly- 
graphic studies.” Suspected risk factors such as 
apnoea and periodic breathing are seen in normal 
subjects,’ ? as are extrasystoles, bradycardias, sinus 
pauses, and nodal rhythms.!® !! It ıs this new 
information about the wide range of normality that 
polygraphic studies have contributed to clinical 
medicine As one clinician quoted ın a recent review 
about ambulatory ECG said ‘a normal person may 
be defined as someone who has not been adequately 
investigated’ ' The wide range of normality has 
made the isolation of true abnormality difficult; ın 
some patients loss of variation indicates abnormal- 
ity, for example infants with severe congenital 
malformations of the lung '? In others, the variation 
may occur too frequently, inappropnately, or be 
prolonged It is in this group that there ıs the 
greatest difficulty in defining true abnormality, and 
in the past the wrong diagnosis may have been made 
if age matched controls were not studied as wel. For 
example, in some healthy full term infants sustained 
episodes of periodic breathing are rare ın the first 
week, become common between two and four 
months, and decrease thereafter ë 


The investigation of life threatening events. Many 
studies have shown that polygraphic recordings may 
help in the diagnosis and management of recurrent 
life threatening events '* Ideally the event occurs 
while the recordings are being made. In practice this 
is unlikely to happen because of the random 
occurrence of the events, and the vagaries of 
electronic equipment Events usually affect the 
respiratory, cardiac, or central nervous systems. The 
recording at the time of an event should confirm 
whether an event has occurred and, whether one or 
more system was affected, it should also indicate 
which system was most seriously affected and the 
possible factors causing the event 

Of all respiratory events, prolonged central 
apnoea during quiet sleep ıs the easiest to diagnose, 
as body movement 1s absent and a good quality 
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recording can be made. Otstruccive apnoza, either 
in isolation oz combined with central apnoea, is 
more difficult because it & usually assochted with 
body movement, which cases interference to the 
respiratory signal, in adcition, two simultaneous 
recordings are needed. Ot structive apnoea is often 
associated with abvious bradycardia, contmued 
ventilatory effort,'* and a crop in oxygen s=turation 
The obstruction may be due to an abnorma ity of the 
oropharynx, cr it may te secondary > gastro- 
esophageal reflux. Abnorrality of the ormpharynx 
may be easy -o diagnose us in the Piere Robin 
syndrome, where the cleft in the soft palete, small 
jaw, and posteziorly placec tongue leads tc obstruc- 
tion of the laryngeal mlet. Enlarged tonsils, 
adenoids, and uvula can also obstruct breathing, but 
it is only fom studies c? fellow up data after 
surgery that the problem r-ay 5e put into perspec- 
tive. .5 16 

The assessment of the le o? gastroesophageal 
reflux 1s just as difficult. Acid regurgitaticn will be 
recorded by thz oesophage3! pH monitor, and it can 
be correlated with the acnoea provider that all 
signals are recorded on the same record orthat they 
share a common time baz2. The difficuEy lies in 
their interpretation. Gastrozsophageal refx seems 
to occur with body movenent when the infant 1s 
awake’’ or im active sleep,” a time when apnoea 1s 
common. Analysis of the timing of raflux and 
apnoea suggests that most episodes of prolonged 
apncea are not accompanied by reflux!” and that the 
events are tot necessarily cssociated.” Ths conclu- 
sion has been challenged, and it seems likely that a 
few infants present with obstructive apnoea caused 
by gastroe:cphageal reflux when awake.” 

If the Efe threatening events are caused by 
recurrent abnormalities iT cardiac rhytam these 
should be D>ovious on the ECG tracing a it 1s not 
grossly affected by body movement. Accurate diag- 
nosis depends on an ECG tracing before, during, 
and after the event, so that all the components of the 
ECG may be analysed If the period cz study 1s 
prolonged a magnetic tape record is necessary for 
this type cf analysis. 


Polygraphic studies and epi epsy. Epilepsy alone can 
be difficult :o diagnose, as koss of zonsciousness may 
be caused by a cardiac arrhythmia rather than a 
cerebral lesior..77 Conver:ely, partial se.zures in 
newborn bebies may be accz>mparied by apnoea and 
bradycardiz.~ 

Censiderable improvements have been made in 
the accuracy of d:agnosis by simultanecus EEG 
recording aad videco monitc-ing.* The advantage of 
the technicue is that the 2vent zan be repeatedly 
reviewed, and carefully def ned. totk in terns of the 


child’s behaviour and serial EEG recordings. This 
objective technique has helped in the diagnosis of 
different types of epilepsy, their localisation, quanti- 
fication, and response to drug treatment.” 

The technique may also be of value in diagnosing 
neonatal seizures. This diagnosis is still largely based 
on clinical observations without reference to EEG 
tracings % In 1983 Eyre et a” reported a technique 
for the rapid analysis of EEG tracings to diagnose 
neonatal seizures. Unfortunately tonic seizures are 
not always accompanied by EEG abnormalities, in a 
study of 400 tonic seizures in 120 babies, 102 
episodes had no accompanying seizure activity on 
EEG.” The concept that so called tonic seizures in 
newborn babies are due to epileptic discharges in 
the brain needs to be re-examined. The opposite 
may also be true, ın that some EEG seizures are not 
accompanied by abnormal behaviour; one series 
reported a figure of 79% of 393 electrographic 
seizures analysed.”” As this technique becomes 
more available, our clinical definition of epilepsy 
will become more sensitive and our treatment more 
appropriate. In the newborn period this 1s particu- 
larly important because of the strong association 
between seizures and permanent handicap.” 


Summary 


Polygraphic recordings have provided new informa- 
tion about the wide ranges of normality in various 
diseases and the process of maturation from birth to 
childhood. New techniques will help to document 
clinical events accurately, improve diagnosis, and 
evaluate treatment. 
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Ventilator settings for newborn 
infants 


Sır, 


For those not intimately involved in ventilating critically ill 
low birthwe ght babies, the exzellent article by Ramsden et 
al’ and the commentanes by South and Morley, and by 
Milner, coud leave them feeing bemusz2d 

In terms of getung bab.:> with severe surfactant 
deficient respuzatory distress syndrome through the first 
four to five days, it does not matter how you set the 
ventilator b2cause there are rany ways to oxvzenate and 
blow off CD, in such patiexs. Tre test preof of this 
statement ts the fact that it is row extremely rare for a baby 
to die from respiratory distrez syndrome alone. 

Babies wth severe respirazory distress syncrome who 
die in the first few days do so rom infection. some form of 
air leak, or from periventncilar haemorrhage I submit 
that here is little evidence that different ventila or settings 
have much impact on the morl dity o- mortality from these 
complications Paralysing baxes may occasioaally help; 
and at the mild end of the spes:rum (unsatisfactory though 
the studies are) it 1s possible that faster rates, round 60 
(but not 100-120), are associa.cd with a lower ircidence of 
air leak syncrome If. however, a lot of babres 12 your untt 
are Gying from respiratory di.ress syndrome, ~ou should 
not ke worrang about what race to s2t your vertilator but 
whether you are in the right specrali-y! 

The cructal question is the incidence of chronic lung 
disease As tae paper by Ramsden ef al poin s out, the 
‘slow’ rate techniques were introduced at University 
College Hozpital in the late 360s when they aad a very 
high incidence of severe bronchopulmonary dysplasia 
Despite the deficiencies in their data, which they freely 
acknowledg-s, therr studies are zhe on-y ones tha show that 
varying the ventilator settings can have any eftect on the 
incidence of chronic lung disezse. and that the sacwer rates 
with a high mean airway pressure ere safest from this point 
of view 

As severe chronic lung disease !s now one of the major 
clinical problems we are facingzssociated with th= increased 
survival of infants of less than 1000 g oirth weight, no study 
of neonatal ventilation 1s wort the paper it 1s pLblished on 
unless it addresses this problen I woukd submi that the 
protagonists of fast ventilator vates are merely advocating 
an experimencz! procedure un Tl they zan show conclusively 
that their methods of ventilaz ng are not associated with 
the high incidence of chraric lung disease that was 
observed with similar technig.ses 20 years ago. 


Reference 


' Ramsden a, Reynolds EOR “‘entilator settings tor newborn 
infants Arch Dis Child 1987,6. 529-3€ 
N R C ROBERTON 


Department of Faediatrics, 
Adaentrooke: Hospual, 
Cambridge CB2 20Q 


97 


Sir, 


I read with interest the paper by Ramsden et al on 
ventilatcr settings for newborn infants.' The majonty of 
babies who require ventilation suffer from respiratory 
distress associated with prematunty When studies are 
zarried Dut which include only such infants, meaningful 
sonclusisns from the results can be drawn Recently, we 
have successfully answered the question of which ventilator 
tate is most beneficial in such a homogeneous group of 
infants—those with pneumonia, apnoea, and pulmonary 
hypopla-ia, we excluded those with meconium aspiration ? 
We found that fast rates (greater than 100/minute) were 
associated with a significant increase in both oxygenation 
and carbon dioxide removal when compared to slower 
rates Tre explanation for this was (as we subsequently 
showed*) that at such rates infants breathe in synchrony 
with therr ventilator We found that the spontaneous 
cespiratcry rate of ventilated infants during the first 24 
nours of life was inversely proportional to their gestational 
age Thus the faster ventilator frequency more closely 
vumicked the tnfant’s spontaneous respiratory rate and 
-nduced synchronous respiration 

Increasing the ventilator rate can also, by inducing 
synchrory, reduce active expiration and hence the necessity 
Tor paralysis Numerous although possibly not well designed 
studies Fave suggested that fast rates reduce the incidence 
of pneumothorax When this evidence is considered with 
che improvement in gas exchange at increased ventilator 
“requenaes,” it must suggest that fast rates are appropnate 
zor preterm infants with respiratory distress I agree, 
Aowever, that fast rates are not the panacea for all 
ventilated infants Relatively ‘mature’ infants with severe 
~espiratcry distress syndrome constitute a separate group 
and I would—and do—ventilate such infants at slower 
cates Cptimal types of artificial ventilation for other 
diagnoses such as pneumonia, pulmonary hypoplasia, and 
meconiucn aspiration remain untested 
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Investigation of children with enuresis 
and urinary tract infections 


Sit, 


I wonder if other paediatricians will jom me m deploring 
the mvasive investigations perpetrated on children with 
urinary tract infections 

Two recent papers in the Archives, from Leeds! and 
Melbourne,* report that after a urimary tract infection 
mucturating cystourethrograms were performed on almost 
all, and intravenous urograms on many, of the children, 
during studies on daytime enuresis and urinary nitrite, 
respectively 

It ıs over 10 years since we showed ın Derby that ıt 1s 
possible to exclude severe reflux (the main abnormality 
found on a micturating cystourethrogram) in 90% of cases 
by examining the intravenous urogram carefully,’ and last 
year we showed that ultrasonography 1s almost as reliable 
as Intravenous urography in detecting important renal tract 
abnormalities f Micturating cystography ıs a potentially 
dangerous,” and extremely unpleasant mvestigation (ask 
the children) and an intravenous urogram little better In 
most children they can reliably be replaced by ultrasono- 
graphy as the first investigation 

I believe that paediatncians have an obligation to their 
patients to protect them from these painful and usually 
unnecessary tests 
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Professor Meadow comments: 


The children included in the Leeds study had been 
investigated in different units at various times ın the past. I 
am sure that if their investigation had been more recent 
ultrasonography of the renal tract combined with straight 
abdominal x-ray would have been the prime investigation 
for many of the children 

I share some but not all of Dr Moncrieff’s enthusiasm for 
ultrasonography; it does have its limitations Ultrasound ts 
much better for visualisation of the upper unnary tract 
than the lower, and inadequate for detecting urethral 
lesions. It depends on a committed and skilled operator 
Moreover, because there are not yet agreed standard 
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procedures for ultrasonography, one does not have com- 
parable sets of hard pictures for others to study and discuss 
at x-ray meetings and joint clinics. Until such standard sets 
of pictures are available and clinicians have learnt to 
interpret them, ultrasonography ıs likely to be associated 
with more misinterpretations than a standard intravenous 
urogram 


Dr Powell comments: 


Dr Moncrieff's remarks are largely irrelevant to the main 
purpose of our report which concerned the effects of 
urinary frequency on the nitrite dip stmp test. His 
comments do, however, illustrate the divergenze of 
opinion on the need for, and best methods of, investigation 
after diagnosis of urinary tract infection With the accumu- 
lating evidence that unnary reflux only rarely leads to new 
renal damage in older children we would now agree with 
Dr Moncrieff that voiding cystography is usually unneces- 
sary in children over 5 years old and that good quality 
ultrasound, if available, can replace the intravenous 
urogram The intravenous urogram is generally performed 
well, even in small centres, which frequently have difficulty 
providing good quality ultrasound examinations. Thus the 
choice of investigation depends on the quality of the organ 
imaging service locally available At this hospital, we now 
recommend an ultrasound and cystogram on all patients 
under 5 years old with urmary tract infections and an 
ultrasound alone on older children 


Diagnosis and management of urinary 
tract infection 


Sir, 


I read with interest the recent article by Professor White! 
and an earlier one by Dr Haycock,~ about childhood 
urinary tract infection 

‘There is little disegreement about the limited need for a 
routine micturating cystourethrogram in older children 
with recurrent unnary tract infection The procedure may 
introduce infection, is painful, and occasionally dangerous ` 
I would therefore lihe to emphasise the importance of pre- 
and post micturition ultrasound examination in such cases 

In the last eight months we have seen four girls, aged 7 
to 12 years, referred because of recurrent urinary tract 
infection in spite of continuous antibiotic prophylaxis 
Ultrasound examinations and intravenous pyelograms 
were normal Repeat ultrasound examinations, including 
pre- and post micturition examination showed incomplete 
emptying of the bladder that was subsequently confirmed 
by micturating cystourethrography Cystoscopy showed 
minor degrees of outlet obstruction in two cases, severe 
tnigonitis in one, and a poorly functioning atonic bladder in 
the remaining case 

In view of its widespread availability and non-invasive 
nature, children (particularly over 5 years old) with 
recurrent urinary tract infections should have routine pre- 
and post micturition ultrasound examinations Similarly, 


a post micturition film after an intravenous pyelogram may 
be helpful 
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Management of urmarv tract infection 
Sir, 
In h:s Personal Practice paper,' Frofessor R H R White 
states that m the investigatior of unnary tract infections by 
ultrasonography ‘it is pruder to combine thi procedure 
with a plein abdominal reciograph to excude radio- 
opacue cakui and facilitate revizw cf the umbosacral 
spine’ 

His yield ef opaque calasli may te incr=ased if he 
requests a plem abdominal -adio2-aph after a drnk—a 


technique mo: t x-ray departments a ready use fcr improving 
the results of aa intravenous irogram 
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The physically hardicapped szhool 
leaver 
Sir, 
M Ann Chariberlasn contributes a generous annotation! 
based on our pamphlet ‘Th= heath and socal needs of 
physically hamcicapped yours adults—are they being met 
by the stetutery services’? W2 muzt, hcwever- correct one 
or two in@cciracies 

Chambe~lan refers to tæ resort as ‘The Spastics’ 
Soczty Kevo-t’ It was of comse writtea by usand 1s not a 
repart fror the Spastics’ Sccietv, and certairly does not 
represent either their policizs or necessarily ~heir views. 
The views ase our own 

In the penultimate paragre=ph sie quotes tae report as 
suggesting zhat we were proposing a sub specidiist grade to 
treat adolescents. We were, n fac:, careful na to do this. 
We talkec aktout the settng up of a di trict based 
handicapped adult team and would agree wEh her view 
that an adalt specialist neec= to Fe appointec to take on 
this task 
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Varicliform gastritis and 
campylobacter-like organisms 


Sir, 


We read with interest the report of a paediatne case of 
vanohicrm gastritis by Caporal: ef a/,' supporting the idea 
that this endoscopic picture has an allergic aetiology We 
have recently reviewed our upper digestive endoscopy 
findings in children retrospectively looking for histologic 
evidence of campylobacter-like organisms Among children 
with his.ologic evidence of such infection of gastric mucosa 
we fourcd a 9 year old girl who was admitted with anorexia, 
epigastrct pain, and vomiung Endoscopy showed typical 
scattered umbilicated papular lesions called vanoliform 
gastritis in the antrum and the body of the stomach. 
Histological examination showed poly- and mononuclear 
infiltrat on in gastric specimens (fig 1) associated with the 
presence of bacteria under the mucus layer (fig 2) No 
evidence of in vivo or in vitro food allergy was found 
Follow up of this patient was not possible because she 
moved o another country 

Receatly campylobacter-like organisms were shown to 
be asscciated with pastntis, and gastric and duodenal 
ulcers both in adults and in children * Even though a 
specific endoscopic picture has not been descrmbed, the 
occurrence of antral nodularity and histological! gastritis 
has been found in children with this disease.” * The 





“ad Fe eX. asd ~ si b > 
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Fig] Diffuse interstinal inflammation of antral 
mucosa with irregular cell profiles Giemsa. 
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Fig2 Athigher magnification numerous 
campylobacter-like organisms adhering to the 
lummar surface of foveolate epithehum Giemsa 


outcome of the infection in a child with dyspepsia but no 
ulcer varioliform gastritis might indicate that this peculiar 
endoscopic picture ts probably not specific to a particular 
aetiology As histological diagnosis of campylobacter-like 
infection ts possible also on formalin fixed specimens if the 
Warthin-Starry or Giemsa stains are used, we suggest that 
the association between it and vanoliform gastntis may be 
easily confirmed ın a large seres 
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Haemorrhagic disease and vitamin K 


Sir, 


In their recent annotation’ Tripp et al state their preference 
for using oral vitamin K, for routine prophylaxis against 
haemorrhagic disease of the newborn. They felt that 
convenience and acceptability to the parents were sufficient 
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grounds for recommending a 1 mg dose to be given orally 
routinely unless there was evidence of the baby being at 
high nsk of haemorrhagic disease In support of this 
recommendation, they state that they have not seen any 
case of early or late haemorrhagic disease in 25 000 babies 
treated in this manner 

The experience in Sheffield using oral prophylaxis has 
been less satisfactory Routine prophylaxis was introduced 
three years ago following a cluster of cases of late 
haemorrhagic disease occurring between three and seven 
weeks after birth Two of the maternity units in the city use 
intramuscular, and the third unit uses oral prophylaxis 
One of the babies who received 1 mg of vitamin K, crally 
in the labour ward subsequently developed severe hae- 
morrhagic disease at 7 weeks of age He was born at full 
term weighing 4100 g and was fully breast fed He was 
completely well unt he developed convulsions at 7 weeks 
of age due to an enormous intracerebral haemacoma 
occupying the posterior half of the left hemisphere He had 
severe vitamin K deficiency which was corrected rapidly 
with treatment He has subsequently made a good recovery 
He had no predisposing reason for the vitamm K 
deficiency, and his sweat test was negative. His mother was 
well throughout the pregnancy and received no drugs other 
than iron and vitamins 

Haemorrhagic disease has always been uncommon even 
without routine prophylaxis The aim is to prevent an 
uncommon, but potentially fatal, disorder We feel that 
vitamin K given intramuscularly ıs more likely to prevent 
this serious condition than if it is grven orally 


Reference 


' Topp JH, McNinch AW Haemorrhage discase and vitamin K 
Arch Dis Child 1987.62:436-7 


B L PRIESTLEY 
Children's Hosputal, 
Sheffield $10 2TH 


Skin rashes after triple vaccine 


Sir, 

With regard to the article by Denning et al' on rashes after 
diphthena-pertussis-tetanus (DPT) vaccine, I have se2n an 
eczematous reaction concentrated around an alummium 
granuloma following DPT, spreading to the trunk, but 
tapering off from the injection site There was no history of 
previous eczema I did not risk giving another DPT 
injection An article in the Practitioner described silar 
skin reactions ? 


References 


' Denning DW, Peet L, Pool J Skin rash after triple vaccine 
Arch Dis Child 1987 ,62:510~1 

? Orlans D, Verbov J Skin reactions after triple vaccine 
Practitioner 1982 ,226:1295-6 
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Book reviews 


Pediatric Diagnosis. Interpretatiar of 
Symptoms and Sgns in Different Age 
Periods. Morns Green. 4th edition Px 496: 
=39-50 hardback W B Saunders, ™86 


=xperienced paediatricians recognis> that 
clinical diagnosis B a holistic prociss by 
‘which initial impcessions of comp aint, 
culd, and family rapidly generate a prob- 
a>le explaration Conscientious medical 
practice demands that ths preliminary 
diagnosis be testec by the discipline of 2 
tall history, and examination suppor: cd, if 
‘arranted, by appropriate investigetion 
The excitement of paediatnis ts that a | thos 
xas to te related to the dynamcs af 
development, and tne changing spectrum 
af age related disorders. This book 
attempts to unravel and iluminata this 
diagnostic process. The first half is a 
systemic analysis cf the clues proviced by 
physical examination It is a compeidium 
cf diagnostic possibilities for almost all 
conceivable signs, from scalp alopecia to 
macrodactyly of the large toe The second 
half provides a problem orectated 
approach tè reguka-ly encountered com- 
plaints, both organic and behav oural 
Both sections are set out clearh with 
liberal subheadings. and relevant, ap to 
cate references are included in the tex- 
The unde-lying concept of this book will 
not appeal to all readers, particularly thoze 
reared on more traditional t2xts enccmpas- 
Sing diagnosis, navural history, and treat- 
ment Its patentia strength lies in provid- 
ing a useful approach to taxing prociers, 
and in provoking a wider ditferenual di- 
agnosis when faced with appu-ently 
straightforward situztions I took sste with 
the pnonty zven within some of the Lsts of 
disorders; and the design of the book 
inevitably creates an artificial divide be- 
tween presenting f2atures, age, and the all 
important growth pattern of the culd 
Young paediatrcians preparing tor ex- 
eminations woulc benefit from celving 
through the book, bat preferably after they 
have conso.idated therr factual knowledge 
An aspiring candsdate would have to 2e 
supremely confidznt to cope wih the 
onslaught of syncromes and epom mous 
terms The first d agnosis encounte-zd on 
page one -s the Coffin-Sims synd:ome_ 
immediately followed by a list of 22 largely 
exotic disorders Less well prepared 


read=rs might see some subtle jogic in the 
comment on depression and anziety tn the 
following paragraph! The message ıs that 
this 200} deserves a place on vour resere 
read:ng bst, and that ıt should h> alongside 
Nelson cr Forfar and Arneil 


D . JOHNSTON 


Paediatr c Body CT. Alan Daneman Pp 
374: £125-00 hardback. Spnnger-Verlag, 
1987. 


Computed tomography (CT) has not made 
quits the same inroads into imaging in 
paediatrics as it has in adult medicine The 
mair. reasons for this are that the resolution 
of ultrasound scans 1s better in small 
objects than in large objects whereas the 
resaluticn of computed tomog-aphy scans 
is virtuaLy fixed, and secondly, zhe absence 
of iatraabdominal fat from children en- 
hances he quality of ultrasound scans 
whereas it detracts from the charity of CT 
scans. Add to these factors the different 
range of pathology encounterec in children 
and it 6 clear that the role of CT in 
paeciatrcs cannot be extrapclated from 
adul: prectice, but needs specia. considera- 
tion. 

From us experience at the Hospital for 
sick Chi dren in Toronto, Dr Daneman has 
produced an excellent review of the tech- 
niques, applications, and resulzs of CT of 
the pod} in children After a st ort general 
intreduc.ion the major anatomical areas 
are conadered in consecutive chapters. 
Adcitioral chapters discuss techniques for 
thoracic and abdominal examinations and 
for scan: of the neck and extremities. An 
account Df the CT features of te common 
pathologies in each anatomical area 1s 
prefaced in most chapters by a <ammary of 
the relevant anatomy and aormal CT 
appzaraaces 

The experience of the autlor and his 
colleagues is clearly very extersive, and it 
is drficult to pick out any major gaps in the 
range o pathology that ts discussed and 
illustrated. There is a pleasing uniformity 
of style and an absence of overlap or 
conzradciion between differen: chapters, 
quahtres which clearly relate t> the single 
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author format. The illustrations (over 300 
in all) are generally of good quality, 
although rather oddly, a few have been 
printed in black and white instead of the 
usual white on black. Throughout the text 
the author places the use of CT tn context 
with other imaging procedures, so that 
where ultrasound or scintigraphy 1s the 
preferred method (such as in the assess- 
ment of transplanted kidneys), he docs not 
hesitate to say so. In summary, this 1s an 
excellent account of the use of CT in 
children and 1s thoroughly recommended. 


4 
P J ROBINSON 


Children with Cancer. A Comprehensive 
Reference Guide for Parents. Jeanne Munn 
Bracken Pp 407: £20 hardback Oxford 
University Press, 1986 


As the title suggests this 1s a very detailed 
book written by the mother of a child with 
a solid tumour It covers both the medical 
and psychological aspects of childhood 
malignancy and contains personal tips on 
how to help your child through diagnosis 
and treatment and how to cope as a family 
with the emotional problems One chapter 
1s devoted to the adolescent cancer patient4 
Although the child ts a long term survivor, 
the author deals realistically throughout 
the book with the possibility of treatment 
being unsuccessful She gives some practi- 
cal advice on the dying child and what to do 
if another child attending the clinic dies. 

An appendix simply outlines medical 
tests and a glossary explains commonly 
used medical terms Not surpmsingly, as 
the author ıs a reference librarian, there 1s 
a good bibliography at the end of each 
chapter. f 

The book ts written by an American and 
its overall slant is biased towards Amencan 
medicine and the problems thereof, some 
of which—for example, the financial 
ones—fortunately, are not really applic- 
able in the United Kingdom. Nevertheless, 
it would be a helpful guide for parents who 
require further wntten information or fo 
any lay person seeking a comprehensive 
book on childhood malignancy 
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Indications Epilepsy 
(generalised tonic-clonic 
and partial seizures) 
Dosage in epilepsy Use a 
gradual y increasing 
dosage scheme, adjusting 
to patient's needs. Adults 
100-200mg once or twice 
daily, increasing slowly up to 
800-1,200mg daily. in some 


cases 1.600mg daily may be 


necessary. Children. up to 
1 year old, 100-200mg daily 
aged 1-5 years, 200-400mg 
daily; aged 5-10 years, 400- 
600mg daily. aged 10-15 
years, 600-1.000mg daily 


TG1 


It may be helpful to monitor 
plasma drug levels 
optimum therapeutic range 
is 3-10ug/ml (13-42umols/!) 
Side-effects Dizziness and 
diplopia (usually dose- 
dependent), less frequently 
dry mouth, nausea and 
vomiting Generalised 
erythematous rash 
disappearing on cessation 
of therapy Isolated reports 
of oedema, hyponatraemia 
exfoliative dermatitis 
leucopenia, thrombo- 
cytopenia, agranulocytosis 
aplastic anaemia, cholestatic 


jaundice and acute renal 
failure Blood count should 
be checked In early stages 
of treatment 

Precautions Caution in 
patients taking ora 
anticoagulants or requiring 
oral contraception f 
In pregnancy, potential 
benefits of Tegretol must be 
weighed against potential 
hazards. Do not administer 
with, or within two weeks of 
cessation of, MAOI therapy 
In rats treated with 
carbamazepine tor two 
years, incidence of liver 


tumours increased (NO 
evidence of significant 
bearing on the therapeutic 
use of the drug). Serum folic 
acid levels should be 
observed during 
anticonvulsant therapy 
Contra-indications 
Previous drug sensitivity to 
Tegretol De not administer to 
patients with atrioventricular 
conduction abnormalities 
unless paced 

Packs Tablets of 100mg 
(PLO001/5027) basic NHS 
price £2.90 per 100, £13.95 
per 500: tablets of 200mg 


58 per 100 Sy rup 


€10 
100ma/5ml! (PLOO001/005C 
6 


‘5.17 per 300m! bottle 


* denotes registered 


trademark Full pres¢ noir 
information is available on 
request from Geigy 
Pharmaceuticals, Horshat 
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Rye month, Pediatric Research puts you in 
touch with leading authorities in pediatric 
pulmonology, endocrinology and metabolism, gastro- 
enterology, and nutrition. You'll read about signifi 
Cant new clinical and laboratory results, as selected 
and reported by an international array of distin 
guished contributors and editors. 


Abstracts of major society meetings worldwide 
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atric health are also part of the package, but the 
hallmark of Pediatric Research s research. and lots 
of it. Each issue contains some 15 original articles — 
4 to 6 pages each — on late-breaking investigations 
Into the most diffieult problems of childhood disease. 
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Whose health comes first? 


If you are intending to prescribe drugs to a woman in pregnancy or the 
puerperium you must balance risks against benefits: no harm should be 
allowed to befall the baby 
because of the drug, but 
equally no harm must 
come to the mother and 
baby because a disease 
is being inadequately 
treated. Prescribing in 
Pregnancy gives you the 
information on which a 
clinical decision can be 
made. Essential reading 
for doctors who prescribe 
for women who are, or 
who may become, preg- 
nant, it covers the treat- 
ment during pregnancy of: 



























@ minor ailments 

@ bacterial infections 

@ asthma 

@ thromboembolic disease 
@ psychiatric disorders 

@ rheumatoid arthritis 

@ cardiovascular disorders 
@endocrine diseases 
@epilepsy 
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Whose health comes first? 


lf you are intendimg to prescribe drugs to a woman in pregnancy or the 
puerperium you must balance risks against benefits: no harm should be 
a allowed to befall the baby 
because of the drug, but 
equally no harm must 
come to the mother and 
baby because a disease 
is being inadequately 
treated. Prescribing in 
Pregnancy gives you the 
information on which a 
clinical decision can be 
made. Essential reading 
for doctors who prescribe 
for women who are, or 
who may become, preg- 
nant, it covers the treat- 
ment during pregnancy of: 
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avoured, sugar-free liquid containing 200mg Sodium “si 
Valproate B.P per 5ml. Indications In 
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Diner treatment. Dosage and 
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inc haematological parameters can be monitored 
sombined Therapy It may be necessary to raise 
h2 cose when used with anticenvulsants which 
duce liver enzyme activity. Dosage of 
arditurates should be reduced if sedation is 
bserved. Optimum dosage is mainly determined 
y seizure control and routine measurement of 
ilasma levels is unnecessary. Contra-indications, 
Varnings Contra-indication: Active liver disease. 
wae effects: Liver dysfunctionsncluding hepatic 
à lure resulting in fatalities has occurred in patients 
‘hose treatment included valproic acid or sodium 
alproate. Patients most at risk are children under the 
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dents mainly occurred during the first 6 months 
f therapy and usually involved multiple 
mticonvulsant therapy. Clinical 
ymptoms are more helpful than 
oratory investigations in the early 
tages of hepatic failure. The onset of 
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rst 6 months, which may include 
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r loss of seizure control is an indication 
w immediate withdrawal of the drug. 
sence to date does not establish which 
westigation could predict this possible 
dverse effect; measurement of liver function 
sould be performed in the first 6 months of 
‘erapy in those who seem most at risk and those 
sth a prior history of liver disease. 
lyperammonaemia without hepatic damage can 
ccur, it is usually transient, but may occasionally 
resent clinically. If so Epilim should be discontin- 
ed. Valproic acid inhibits platelet aggregation. 
nrombocytopenia has been reported. Spontaneous: 
uising or bleeding is an indication for withdrawal of 
ecication. Pancreatitis, tremor, weight gain, transient 
air loss, increased alertness, aggressiveness, 
/peractivity, amenorrhoea, stupor and oedema have 
2©n reported. Drug Interactions Epilim may potentiate 
onoamine oxidase inhibitors and other antidepressants. 
35S of efficacy of oral contraceptive agents doesnot 
»pear to be a problem. Women of Childbearing Age 
iproic acid and sodium valproate, like certain other anticonvulsants, 
ive been shown to be teratogenic in animals. In women o` childbearing 
ye the benefits of these compounds should be weighed against the 
ssible hazard suggested by these findings and their precnancies 
ould be carefully monitored. Product Licence Numbers Epilim 200 
tteric Coated 0623/0006. Epilim 500 Enteric Coated 0623/0005. 
dilim 100mg crushabie tablets 0623/0015. Epilim Syrup 0623/0004 
dilim Liquid 0623/0016. NHS Cost Epilim 200 Enteric Ccatec 100 
ibiets £6.59. Epilim 500 Enteric Coated 100 tabiets, £16.45. 
pilim 100mg crushable tablets 100 tablets, £3.99. Epilim Syrup 200ml, 
t.03. Epilim Liquid 200ml, £4.03. Further information is availaple from 
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Editorial 


Associate editors 


Four years ago the number of papers submitted to 
the ‘Archives’ began to mse steeply and it became 
clear that a new editorial structure was needed. 
When the journal was founded two Joint Editors 
were appointed and this arrangement continued. 
During the war years, while one of the Editors was 
often away on active service, an Assistant Editor 
was appointed. We considered the appointment of a 
full-time Editor but thought that the lack of constant 
contact with clinical and research problems would 
be a disadvantage. As the blossoming of paediatric 
specialty groups produced papers which needed an 
increasing breadth of technical knowledge for cniti- 
cal evaluation we adopted a system of associate 
editors who, by their specific experience, could 
assist the Editors in the assessment of papers. 
Two years ago we appointed Dr Malcolm Chis- 
wick as Associate Editor in perinatal medicine and 
this pilot run showed that the system worked. When 
Dr Chiswick became Joint Editor three associate 
editors were appointed: Professor David Milner, Dr 
Richard Robinson, and Dr Bnan Wharton. 


Professor Milner has been Head of the Department 
of Paediatrics at Sheffield for 12 years. He is 
Chairman of one of the largest grants committees of 
the Medical Research Council and is Treasurer of 
the Neonatal Society. He has a special clinical and 
research interest in diabetes mellitus and growth 
disorders and his broadly based laboratory studies 
include the role of peptide growth factors. 


Dr Robinson was appointed Consultant Paediatric 
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Neurologist to Guy’s Hospital, London, in 1979. He 
is Chairman of the British Paediatric Neurology 
Association. He has continued his early research in 
cerebral blood flow and has explored the effects of 
insults to the brain, including encephalitis, head 
injury, and cardiac arrest. 


Dr Wharton has been Consultant Paediatrician and 
Senior Lecturer in Birmingham since 1973. He is 
Convenor of the Nutntion Committee of the British 
Paediatric Association and Chairman of the Com- 
mittee on Nutntion of the Low Birth Baby instituted 
by the European Society of Paediatric Gastroenter- 
ology and Nutrition. After a grounding in kwashuor- 
kor his research progressed through gastrointestinal 
disorders; maternal, fetal, and neonatal nutrition; to 
the deficiencies of the older child. 


All papers submitted for publication are seen and 
discussed by both Editors who make the final 
decision on publication in the light of reports from 
referees. This practice will continue. The associate 
editors will receive papers in their own fields, obtain 
referees’ reports, and make recommendations to the 
Editors who will take the final decision. Where a 
paper has been received by an Associate Editor he 
will correspond with the author, convey the deci- 
sion, and where appropriate, negotiate :mprove- 
ments in the paper in the light of his own judgment 
and the referee’s report. The final accepted version 
of the manuscript is managed by the Technical 
Editor who will make adjustments to improve clarity 
and presentation and insert the instructions for the 
printers. 
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Aannetaitons 


Screening fcr squint and pocr vision 


Screenirg. the economical nathod of detecting 
disease befare symptoms =ccur, dozs not carry with 
it the sttrufacing cachet of technological medicine, 
when one considers that < substantial prcportion of 
visual defects in children are preventable. however, 
the impcrtarce of screeniag of visicn beg-ns to take 
on anew ight. Preventatle visual defects in child- 
hood include those caused by congenital cataracts, 
congenital glaucoma, baateral high ametropia, 
retinoblastorna, and possitly, ret-olental fisroplasia. 
Congenita. cataract is by far the largest preventable 
cause of bi atezal visual desects. In additior. to this, a 
relatively smell number (ab=ut4% of he population), 
have am>ycpia secondar, to refractive error or 
squint. These cases are almost invar-ably unilateral. 

What constitutes a visua handicap? Any bilateral 
untreatable visual defect paves rise co visual handi- 
cap of varying degree. For screening, the real 
question is whether unilate-al amblyopia results in a 
handicap scff-cient to make screening ecoromically 
or socially worthwhile. The risk of in-ury to the non- 
amblyopic eye is about 1-751009 amblyapic subjects 
in Finland.* Applied to tas country, ths would 
mean that there are about 2000 people (or 25 each 
year) blindec in this way. Amblropia is often 
detected bz parents who nonce che associated 
squint, ard orly a propcrtion are [kely to be 
detected beore symptoms occur. 


What test are currently used? 


The tester wsuelly takes a austory cf the parents’ 
observations ani a family history; he w ll carry out 
an external inspection, looz at the cornea. reflec- 
tions cf a ligh- to see if ther are symmetrical, and 
carry out a cover test.” An orthoptist will carry out 
additional ests to detect abmorrr-auities of bmocular 
vision. If a doctor is doing the testing, an ophchalmo- 
scope will bz ased to detec: atnormalities of the 
refractive media: only rarei is refrection part of 
screening. 


When do we carry out these tests? 


Every baby has < neonatal test and this 1s folowed, 
with regiora. variations, br tests at 6 weeks, § 
months, 18-21 months, and 3 ta 32 years by the 
general pract toner, commusity paedmtncian, or a 
health visitor. end, in a few regions, a community 
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orthoptist will carry out screening tests at some 
stage. In principle, this scheme provides an ad- 
equate screening programme, but one which is often 
flawed for the following reasons. 

The tests may be carried out at the wrong time. 
The 342 year test probably detects an inadequate 
proporzon of visual defects and detects many 
amblycpic children too late for optimal treatment. 
The ne3natal test is good but should be modified by 
paediatricians to detect errors of the refractive 
media.” A 6 week test is also timely, but external 
inspectxon alone is not likely to detect amblyopia or 
squint zt this age when the child does not yet have 
good fixation. The test at 8-9 months that is 
currently carned out should be replaced by a test 
between 3 and 6 months which 1s a better time to 
treat bi-ateral diseases, especially congenital catar- 
act. The 18-21 month test should probably be 
replacec by one at 1 year and possibly one at 2 
years, followed by a preschool and biannual school 
test. 

The present tests do not detect disease accurately 
and are >o0orly performed. The neonatal test and the 
tests ın infancy should be modified to detect errors 
in the refractive media.* If a bright direct 
ophthalmoscope is held about 18 inches away from a 
neonate’s eye, with the observer looking down the 
beam of ‘:ght from the ophthalmoscope into the eye, 
a bright red reflex is normally seen tn fair haired 
children and a dark red or greyish reflex in brown or 
black skaned children. Anything which prevents 
this reflex from being seen by the observer should be 
mterpret2d as an abnormality in the refractive 
media, and these children need to be referred to an 
ophthalmologist without delay. Every child should 
be examied ın this way as part of the neonatal test. 

The standard of testing is often poor with too 
many fase positive and false negative results. 
Couldn’t orthoptists put their undoubted skills to 
better us2 in training than in testing? 

The tezis should be modified, especially in the 
older age groups, to simplify the procedures. For 
instance, the use of a stereogram,°’ a more wide- 
spread use of the Sheridan Gardiner, or other figure 
matching or naming techniques, may also be 
helpful. 

The taking of a bnef family history and listening 
to the parents’ observations would improve selec- 
tion and Felp to develop an ‘at risk’ concept. 


"Myan 


What happens to the screened children? 


If they are abnormal, especially if below 3 years of 
age, they are usually referred to an ophthalmologist. 
Older than 3 years, they are usually referred to an 
optician or an ophthalmic medical practitioner (a 
doctor who refracts and works in a medical eye 
centre). If the problem is non-refractive, children 
should be referred to an ophthalmologist. The 
outstanding problem 1s that if any changes in 
screening were to result in larger numbers of 
referrals, an already overstretched system would be 
swamped. 


What if we want an ‘ideal’ system? 


If we are primarily screening for amblyopia we must 
remember that only a small number of people will 
be prevented from going blind each year and, 
therefore, the cost implications of screening are 
paramount. It would be possible to increase the 
number of orthoptists screening younger children. 
As refractive error is the greatest predictor of 
amblyopia,” it is essential that orthoptists should be 
well versed in the simple art of refraction: for almost 
unaccountable reasons they are not currently 
trained in this technique. Orthoptists, who are 
superbly trained in the handling of young children, 
would be able to carry out tests on selected children 
to determine their acuity, using methods such as 
forced preferential looking. 

Photo refraction is an exciting technique under 
development that may be used by less fully trained 
personnel to detect refractive errors. There are 
difficulties with this in that techniques requiring a 
camera are expensive if Polaroid film is used, 
complicated if black and white film is used, and the 
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capital cost of video photo refraction is high. 
Another problem is that the degree of training 
required probably means that the skills of an 
orthoptist are necessary. We should develop ar. ‘at 
risk’ concept for children with a family history, a 
history of squint, or refractive error. 

It is difficult to be clear about the role of opticians 
in screening of vision The use of opticrans for this is 
likely to be very expensive and to result in little 
reduction ın visual handicap, but it is possible to see 
a role for them as the first point of referral after 
screening for the management of most refractive 
errors. 

Interest is stirring among professional bodies and 
those concerned with community health and we can 
hope for a bright future in screening. This must be 
preceded, however, by careful nationwide planning, 
or we may be involved ın enormous expenditure for 
little gain, which might never be rectified. 
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Top up transfusions :n neonates 


There are four reasons for gevirg top up transfusions 
to preterm infants: to reclace acuze blood loss; to 
replace chromic blood loss tc treat hypotension, and 
to reverse the chronic ana=rria taat 1s characteristic- 
ally seen at 7 to 8 weeks of age m prete-m infants 
and earlier in survivors of ~a2mclytic disease caused 
by blood group incompa: b lity. 


Replacement of acute blozd loss 


A neonate who has sufferec an acute intrapartum 
haemorrhage or postnatal haemodrraage must have 
an immediate blood transfus.on. Ideally, ABO and 
Rh compatible blood that ts les than two days old 
(checked by an emergency cross match) should be 
giver, but n an emergenc- fresh, uncrossmatched, 
O negative blood can be c3ed. Transfusion should 
be continued until the sy=tehc blcod pressure is 
greater tham 40 mmHg and the packed cell ~olume is 
35-40%. Tris aspect of nezmatel trensfusidn 1s not 
contentious. 


Replacement of chronic bl-o-1 boss 


A baby weighing 1000 g has a dlacd volume of 80 ml 
of wh-ch about 35 ml are rec celle. His red calls have 
a shortenec survival time amd his erythropoietin 
production zs suppressed.’ S2ver2 illness may cause 
red cell haemolysis and dep-ess the marrow. This is 
well recognised in sepsis,” and probably als> occurs 
in ill hypoxic neonates om ventilators whose 
transfusior. -equirements ccas derably exceed their 
blood losses either haemorrhagic or 1atroge-iuc. It 1s 
iatrogenic >bod losses, however, that pose a major 
problem for the critically il sreterm reonate. 
Despite the use of transcutaneous or cortinuous 
PO, and PCO, monitors he may require a minimum 
of eight tc 10 blood gas analyses per dav. m ill 
hypotensive infants transct-aneous monitors are 
unreliable, umbilical arte-y catheters with a 
transducer -n their trp do not measure 2aCO- or pH, 
and all continuous recorimg devices require 
calibration. 4s well as blood zaz measuremer ts, sick 
babies have nultiple blood samp es withdrewn for 
haematological, biochemic=l, gnd serological 
analyses. 

Blood gases may be measu-2d 22.a 100 ul sample, 
and it is 2C years since +wWifrd Fayne at the 
Hammersmit1 Hospital repomed that he could do 10 
biochemical investigations or 1-ml.’ Many neonatal 
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paediasicians, however, have to work with 
laboratory services that are at best covertly 
uncooperative, and at worse overtly hostile to 
requests for ultramicroscopic analyses with the 
quick turn round essential for neonatal intensive 
care. This can result in unnecessarily large volumes 
of blocd being sampled from neonates. 

Three approaches have been used to maintain 
adequa:e haemoglobin concentrations in the baby. 
Transfusion may be carried out when he has had the 
equivalent of 1% of his birth weight removed as 
blood—that ıs, 10 ml ın the baby weighing 1000 g, or 
when be has had 10% of his blood volume 
~emoved—that is, 8 ml in the baby weighing 1000 g. 
Both approaches are equivalent to permitting the 
loss of about one pint of blood from an adult. 
Alterna ively, the blood may be transfused when the 
baby’s pecked cell volume (PCV) drops below some 
preset point. Whichever approach is used, ft usually 
results im the baby having blood transfused with the 
same frequency, and at about the same PCV—that 
is, 35-40% when he is given about 15 mi/kg of 
packed ped cells. These practices, and in particular 
the cut off point for PCV of 35-40%, have never 
been evaluated ın _ prospective randomised 
controlled tnals and are based on two pieces of 
evidence, both of which I find convincing. 

Firstly many clinicians feel that when the PCV in 
an ill baby weighing less than 2000 g falls below 
35-40% the baby deteriorates (my own belief ıs that 
the danger point is nearer 40% than 35%). The baby 
may have increased apnoea, he may show signs of 
heart favre, develop a metabolic acidaemie, or his 
requirem2nts for ventilatory support may increase. 
In addition, if the PCV is allowed to fall as low as 
25-30%, the volume of blood required to increase 
the PCV -o 40% introduces problems of vascular 
overload. 

Second y, the physiological justification for this 
approach comes from evaluation of the data on 
systemic oxygen transport and tissue oxygen 
extraction m the neonate.* There are three factors 
to be considered in systemic oxygen transport: 
cardiac ontput, PCV, and the position of the 
oxyhaemcglobin dissociation curve. The neonatal 
cardiovascular system is working at the limits of the 
Frank-Staciing curve? and has little 1f any capacity 
for maintaining tissue oxygen delivery by increasing 
cardiac output in the presence of anaemia. In the 
neonate tre ability of the tissues to extract oxygen 


- 
2 
` 


from the blood ıs seriously compromised by the left 
shifted oxyhaemoglobin dissociation curve, and this 
is made worse if the baby is already hypoxic because 
of severe lung disease. Thus ıt is logical to keep the 
PCV in the optimal range. I know of no data about 
the optimal PCV in neonates, but m animals the 
cardiac output begins to increase once the PCV falls 
below 35-40%.° I have no doubt, therefore, that in 
the ill baby of very low birth weight the PCV must 
be kept above 35-40%. 


Hypotension 


There is now a wealth of evidence that hypotension 
is bad for small babies. It 1s of clear aetiological 
importance in periventricular haemorrhage and 
periventricular leucomalacia,’ necrotising entero- 
colitis, and renal failure. Hypotensive babies with 
respiratory distress syndrome are more likely to 
die. The normal blood pressure in the babies most 
hkely to require transfusion—that is those less than 
32 weeks old and weighing less than 1500 g— 
averages 50~-55/30-35 mmHg. Clinical experience 
suggests that the systolic pressure must be kept 
above 35-40 mmHg and the mean above 25-30 
mmHg. 

When hypotension is seen after birth it is 
commonly due to a low blood volume.’ Later ın the 
first week, hypotension may be due to volume 
depletion (blood sampling, dehydration), haemor- 
rhage (from catheters, dissemmated intravascular 
coagulation, or within the brain), drugs (tolazoline, 
pancuronium), or severe illness (sepsis). Further- 
more, positive pressure ventilation can compromise 
venous return and cardiac function, and so it is 
particularly important to mamtain a ventilated 
infant’s blood volume.'® 

Although infusion of an inotropic drug such as 
dopamine can be valuable in severely ul babies, 
under most circumstances volume expansion is the 
appropriate treatment. For the reasons outlined 
above, if the PCV is less than 40% the transfusion 
should be given as blood (10-15 ml/kg), but if the 
PCV is over 40% a sumilar volume of plasma or 
albumin can be used. 


Late anaemia 


By 7 to 8 weeks of age, the haemoglobin 
concentration in many babies of less than 1500 g in 
weight has fallen to 7-8 g/dl, and similar 
haemoglobin concentrations may occur even earher 
in infants who have had Coombs’ positive 
haemolytic disease of the newborn. By this age, in 
the absence of lung disease and in the presence of a 
rise in haemoglobin A concentrations, a shift to the 
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right of the oxygen dissociation curve, and improved 
cardiovascular function, tissue oxygen delivery 
remains good even at haemoglobin concentrations 
of 7-8 g/dl.* If anaemia 1s accompanied by a good 
reticulocytosis (>150x10°/1) no treatment is 
indicated, in the expectation that the haemoglobin 
will rise spontaneously. If the haemoglobin falls 
below 7 g/dl, however, or if the infant feeds poorly, 
or is dyspnoeic at rest, 25-35 ml/kg of packed red 
cells should be transfused." 


Risks of transfusion 


Neonatologists must of course minimise the need 
for transfusion by asking laboratory colleagues to 
cooperate by providing adequate ultramicroscopic 
analytical systems. We should minimise 1atrogenic 
blood loss by complementing arterial blood gas 
analysis with some form of continuous blood gas 
monitoring system, either intravascular or trans- 
cutaneous, although we must acknowledge the 
limitations of transcutaneous monitoring for pre- 
venting retinopathy of prematurity In particular, 
the occasional wildly inaccurate transcutaneous PO, 
measurement means that several arterial blood 
samples for blood gas analyses will be needed every 
24 hours in babies at risk from retinopathy of 
prematurity. 

Although cases of neonatal acquired immune 
deficiency syndrome (AIDS) related to transfusion 
have been reported,’ they occurred before testing 
of donors for human immunodeficiency virus (HIV) 
antibody had become routine and before groups at 
risk voluntarily stopped donating blood. In the 
current furore about AIDS neonatologists must try 
and marntain a sense of proportion. The likelihood 
of a neonate acquirng AIDS from donor blood in 
the United Kingdom ıs remote: it has been esumated 
at less than one case in 1 000 000 transfusions.” 
This is less than the nsk of developing or dying from 
hepatitis,'* or contracting cytomegalovirus infection 
from the donor blood,’ and much less than the risk 
of a baby weighing 1000 g dying if the systolic blood 
pressure and packed cell volume are allowed to 
remain below 40 mmHg and 40%, respectively. 
Indeed, for the past five years a much greater 
priority for neonatologists should have been to 
obtain donor blood that was free of cytomegalovirus 
infection rather than free of HIV.!® 


References 


! Oski FA, Naiman JL Hematological problems in the newborn 
Philadelphia WB Saunders, 1982:21-4 

? Blanchette VS, Zipursky A Assessment of anemia in newborn 
infants Clit Permatol 1984,11:489-510 

* Acharya PT, Payne WW. Blood chemistry of normal full term 


986: Roberton 


infants 11 the first 48 hours cf Lfe #-ch Des CFacd 1965,40: 

430-5 

Lister G. Morzau G, Moss M, Taher s5 Effects cf alterations 

of oxygen transport on tle necrate. Semia Perinatoi 

1984 ,8:192—204. 

* Rudolph AM Organisation and ccnirclaof the fetal circulation 

In Jones CT. Nathanielsz ?W. -3s The physiological 

development of the fetus and newbo3 London Academic 

Press, 1975 343-54 

Fan FC, Chen RYZ, Schues:er GB Chien S$ Effects of 

hematocrit variations on repom] hem «dynamics and oyxgen 

trarsport ir. the dog. Am J Phyo 19€_ 238:5-5-S2 

Lou H, Wolpe JJ Pathogeneas > hypoxic, ischaemic 

encephalopathy and germin mat-x ha2morhage In 

Roterton NRC, ed Textboox cf n-naiology. Edimburgh 

Churchill Livingstone, 1986:543-5 

Roberton NRC Management zf hval-e membraaz disease. 

Arca Dis Child _979,54:838-41 

° Faxchus G. Raye J, Gutberlet B, e al Red cel volume 
measurements ard acute blood Imis n hiza ruk newborn infants 
J Pediatr 1971 %:273-81 

© Roberton NRC. The care of nemates + th respiratory failure 
In Chisw.ck ML, ed Recent asvonces n pernata, medicine, 
No 1 Edinburgh: Churchill Liviageone, 1983 169-9). 


> 


th 


~- 


a 


'! Wardrop CAJ, Holland BM, Veale KEA, Jones JG, Gray OP 
Non-pi vsiological anaemia of prematurity Arch Dis Cluld 
1978,5= 855-60 

'2 O'Duffy JF, Isles AF. Transfusion-induced AIDS in four 
premature babies Lancet 1984,H:1346 

3 Anonymous Blood transfusion and AIDS Br Med J 
1987 ,254:192 

H Bove JR Transfusion-associated hepatitis and AIDS what is 

the nsk? N Engl J Med 1987,317:242-5 

Blajchr_an MA, Shendan D, Rawls WE Risks associated with 

>Dlcod transfusion ın newborn babies Chn Pennatol 

1984,14 403-15 

'¢ Yeager AS, Grumen FC, Hafleigh EB, Amın AM, Bradley JS, 
rober TG Prevention of transfusion acquired cytomegalovirus 
m newbom infants J Pediatr 1971,98:281-7 


1 


a 


N R C ROBERTON 

Rosie Maternity Hospital, 

Cambridge, 

(Present address: Riyadh Armed Forces Hospital, 
PO Box 7897, Riyadh 11159, 

Kingdom of Saud: Arabia.) 


o- 


Archives of Disease in Childhood, 1987, 62, 987-988 


Environmental neonatology 


Nowadays, the small or sick newborn baby ıs 
subjected to more intrusive and vigorous investiga- 
tions and treatment than ever before in neonatal 
care.! The impressive fall in neonatal mortality of 
very low birthweight infants in the past decade has 
been welcomed. Concern has been expressed, 
however, that the development and application of 
new medical technology have outpaced considera- 
tions for the psychological well-being of the very 
young patient in hospital.” 


Crucial questions 


Environmental neonatology 1s a multidisciplinary 
field concerned with the systematic study of special 
care facilities for the newborn and their impact 
on the medical and developmental state of sick 
infants.’ 4 The crucial questions are: what is the 
environment of the special care baby unit like today, 
and how can we best provide for the bio-behavioural 
well-being of the preterm infant? 


Noise pollution 


Bnitish safety standards require that the mean noise 
levels inside an incubator should not exceed 60 
decibels. Particular life support equipment, however, 
and notably, the incubator alarm buzzer, occasionally 
exceed these limits (up to 85 decibels).° The risk of 
hearing loss in infants in the absence of other severe 
neonatal complications is negligible. In contrast, 
sudden loud sounds often lead to adverse physio- 
logical effects ın the newborn. These include sleep 
disturbance, motor arousal and crying, hypoxaemia, 
tachycardia, and increased intracramal pressure.’ 
The latter may contribute to the development of 
intraventricular haemorrhage due to the poor auto- 
regulation of the baby’s haemodynamic state, and 
inadequate cerebral bloodflow in preterm infants.® 
Particularly loud impulse sounds are caused by the 
closing of incubator doors (up to 115 decibels sound 
pressure level), knocking or striking the isolette, or 
by placing bowls on the incubator.* Noise pollution 
is mainly caused by staff, and by inconsiderate 
placement of sound sources—for example, the 
telephone.’ Low frequency sounds of less than 
500 Hz are most likely to penetrate the incubator, 
masking the human voice and speech.” It is difficult 
to locate a sound source from the enclosure of the 
incubator, and the infant is prevented from learning 
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the integration of a particular sound—for example, 
a voice—with a particular face—for example, the 
mother. The infant has no control over noise 
exposure. 


Ambient light exposure 


The intensity of light in the hospital necnatal 
intensive care unit has increased five to tenfold in 
the past two decades.’° Light intensity ıs about 
60-90 footcandles?” or 200 lumen/m?.'! Considerably 
brighter light comes from sources such as heat or 
phototherapy lamps, or sunlight. Infants in special 
care baby units are often exposed to such intensity 
for 24 hours a day. Surprisingly, little is known 
about the effects of light exposure on the small 
infant. ‘Normal’ neonatal intensive care unit light, 
however, may damage the retinas of extremely low 
birthweight babies.!° 


Handling 


On average, preterm neonates in special care baby 
units are handled 130 times every 24 hours.” The 
rest periods between handling are only 4-6 to 19-2 
minutes. The main ‘disturbers’ are the nursing and 
support staff, then the paediatrician, and lastly, the 
parents. Handling has been found most consistently 
to cause disruption of infant’s sleep patterns’? and to 
lead to a higher incidence of hypoxaemia, bradycar- 
dia, apnoea, and behavioural distress.* A recent 
study reported that 83% of all incidences of hypox- 
aemia, 93% of bradycardias, and 38% of apnoeas, 
had occurred during or immediately after routine 
handling of preterm infants.‘ The most uncomfort- 
able procedures are routine endotracheal suction 
and chest physiotherapy. Parental handling is mostly 
benign and usually consists of gentle stroking and 
talking which helps babies to settle or maintain deep 
sleep.'4 


Daily rhythms and deep sleep 


In most intensive care units there is no clear 
pronounced diurnal rhythm in noise and light 
intensity and staff activities. This lack of day and 
night cycles may be responsible for delayed onset of 
periodicities and sleeping problems in preterm 
infants.'® The introduction of reduced norse, light, 
and handling at night in neonatal intensive care units 
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seems benefical. Infants spent bnzer sleeping, less 
time feeding, and they same- more weight after 
being discharzed home.!! 

High kght and nore ñħte-sıty and frequent 
handling aot only lead to the disturbance of the 
infant’s rest bat also increase the time the preterm 
baby spends in rapid eye movernent (REM) sleep. 
Lower tissue oxygenaticr, increased chest wall 
instability, and periodic b-eath- 1g with the occur- 
rence of five to 14 times mo-= apnoeic episodes 
during REM sleep in cor parkon with deep non- 
REM sleep have been repor-ec 


Early learning 


The term “infency’ derive= from the Latin ‘infans’ 
which meens ‘speechless’. You7g :nfants have no 
verbal larguaze apart fbon crying, and learn 
through sensorimotor exper enses and by making 
associations with stimuli.” Seasommotor experi- 
ences are exposures to -actile and kinagesthetic, 
auditory, v.sua_, motor, am “estipular information. 
The descnp-tior of the currar sp-2cial care baby unit 
environment shows that the-e15 -tle opportunity or 
support for early learning Indeed, many of the 
senscrimotor expenences are ur dleasant. Further- 
more, fewez nurses have to cok after more patients 
in postinteasive care rooms. “hie the preterm 
infan=’s capacities for socal ictheraction increase 
during incudation, vocal anz ustal stimulation from 
the rursing staff seem not tc change, and are 
restricted to bnef and furctoon=i routine contacts 
(MJ Tanke et af, abstract sreserted at 4th Inter- 
national Conference on Infant Stadies, New York, 
April 1984) Knowledge of ~h2 Izng term effects of 
the ervironment of the specal cane baby unit on the 
infant is still Lmited. The observed problems in 
social interaction in preterm infents after discharge 
are likely :o be consequences of the complex 
interactions of neonatal medicel problems and the 
special care baby unit envircnmert.'* 


Implications for neonatal ca-e 


The reviewed evidence sugzesis zhat the preterm 
baby is not under or oversiimdat]ed. but inad- 
equately stimulated while in hospital. The pre- 
mature neonate -s neither simi ar ~9 the fetus nor to 
a deficient ful tem infant, bu- is a auque organism— 
a med:cal artefact with specal nexds.* There 1s no 
universal easy rezipe for optimal psychological care, 
but there is a universal prizciple individual care. 
This can be echieved as follcws. Fastly, observe the 
baby before, during, and after procedtres; how does 
he or she react? Secondly, desizn 21 individual plan 
of care to reduce stress and pain, 20d be supportive 
of the infant’s own beha.icur regulation; and 
thirdly, grow up with the pat2rt. tare p_ans should 


adapt 1o developmental changes ın infants’ abilities. 

Speafic beneficial changes in the enviroment of 
the spezial care baby unit are reduction of noise and 
light «itensity—for example, flexible hghting— 
reduced and more effective timing of procedures 
requiriag handling, introduction of day and night 
differecces, stroking, containment of motor activity 
after painful procedures, and sensitive social inter- 
action with the more robust preterm infant.‘ 
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Clinical aspects of X-linked hypohidrotic ectodermal 
dysplasia 


A CLARKE,* D I M PHILLIPS, R BROWN,{¢ AND P S HARPER* 


* Institute of Medical Genetics and Departments of tMedical Microbiology and Medical Biochemistry, 
University of Wales College of Medicine, Cardiff, Wales 


SUMMARY Boys with X-linked hypohidrotic ectodermal dysplasia and their families were 
studied. Many suffered severe illness in early childhood and nearly 30% died; many had feeding 
problems, severe fever, atopic disease, and recurrent respiratory infections. Some infants failed 
to thrive. We found no consistent common endocrine or immunological abnormality, although 
most had abnormal immunoglobulin production. This may be related to the abnormal mucosa of 
the gastrointestinal and respiratory tracts which exacerbates the chronic obstructive airways 
disease found later in life in those who smoke. Mental handicap was not a feature, although 
convulsions sometimes occurred during fever. 

Early diagnosis is important to avoid attacks of severe fever and so that rational management 
may be planned for other problems that arise. Dental advice should be sought before school age 
and genetic counselling may also be required. Many female carriers may be recognised at clinical 


examination: their affected sons can then be diagnosed more readily. 


Hypohidrotic (anhidrotic) ectodermal dysplasia 
(HED) is characterised by the diminution or ab- 
sence of eccrine sweat glands, by oligodontia and 
peg shaped teeth, and by hair that is sparse and thin. 
It is of interest to paediatricians because the 
substantial mortality and morbidity that are as- 
sociated with ıt are manifest principally ın young 
children. Early diagnosis—that is, before the condi- 
tion becomes obvious—may also improve outcome. 

The sex linked pattern of inheritance for HED 
was first descnbed by Darwin in 1844.’ The gene 
locus is now known to be on the proximal part of the 
X chromosome long arm, and gene localisation 
using deoxyribonucleic acid (DNA) probes is now 
progressing rapidly.* Male infants with HED are 
known to be at risk of severe fever’ and anecdotal 
reports have been published of cases who have been 
mentally retarded, possibly as a result of their high 
fevers.* Their increased risk of chest infection and of 
atopic disease is also well recognised.’ 

This study reports the clinical findings from a 
survey of the disease that began in mid 1985. We 
have tried to determine the range of severity, in 
particular the mortality among affected male 
infants, and to pursue three lines of inquiry initiated 
by previous workers. The possibility of a primary 
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immunological defect was investigated, the previous 
finding of low serum concentrations of parathyroid 
hormone was examined,® and methods of identify- 
ing female carriers of the gene were evaluated. 


Methods 


Letters were sent to almost all hospital paediatri- 
cians, dermatologists, and clinical geneticists listed 
in the Medical Directory, and to many hospital 
dental surgeons. We asked them to notify us of any 
cases they knew of and for permission to contact the 
families concerned. We sought and obtained the 
consent of each family’s general practitioner or 
dentist where appropriate, before contacting the 
index case. Families were visited at home, and the 
affected boys and possible carrier female subjects 
were examined. Measurements of height, weight, 
and head circumference were taken, and the chest, 
skin, and nails were examined. 

Where possible, blood samples were taken for use 
in a concurrent genetic linkage study with DNA 
probes and for immunological and endocrinological 
investigations. Finger tip impressions were taken in 
Permelastic light body impression material (Sybron/ 
Kerr) by spreading the mixed material on the 
subjects’ finger pads, immersing them in warm 
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water, and then peeling the impressions off with 
adhesive tape.’ These were stored on microscop2 
slides in racks and subsequently examined under a 
diss2cting microscope at a magnification of 10. 
Sweat tests were performed cn the backs cf 
defmite and possible zarner female subjects’ 
iodine in spirit was painted over as large an area of 
the back as possible. This was allowed to dry and 
then covered with a layer of corn stach in of 
app-ied as evenly as possinle Tne subjec: was then 
asked to sit near a fire until she became hot. The 
pattern of sweating shown on nez back by black dots 
over the active sweat pores was then noted.® 
Immunoglosulins G, A, and M were measured by 
radial immunodiffusion, IgE by radiormmunoassay 
and IgG subclasses by semicuantitate simple 
immunodiffus:on. Antibodies to the commensals 
Esckerichia colt and Candida albicans were detected 
by haemagglutination? and immunoflucrescence, 
respectively. Total classical and alternative pathways 
of ccmplemenz, lymphocyte surfece markers, and a- 
and y- interferon produchon by perpheral blood 
lymphocytes were measured as previcusly de- 
scribed.!¥ 1! For neutrophil chemotaxis, an ‘under- 
agarose’ metnod was used with N-‘ormyl-L- 
methionyl-L-leucyl-L-phenylalanine as che motaxin. 
Serum parathyroid hormone was measured by a 
new immunochemiluminometzic assay specific for 
the intact 1-84 peptide.'? With this assay <ll normal 
subjects have detectable circulating conceatrations. 
The intact peptide corresponds to the c rculating 
biologically accive peptide and provides cn assess- 
ment of parathyroid secretory activity tha” 1s prob- 
ably superior to the convencional <ad:o1mm anoassay. 
Prolactin was measured by a radioimmunoassay 
techrique using Chelsea reagents provided by Keith 
Ferguson of the Chelsea Hospital for Women. 
Thyroid stunulating hormone was m2asured using a 
moncaclonal tracer supplied by Serono, anc antisera 
for the solid phase was supplied by the Scottish 
Antibody Preduction Unit and measured by the 
automated method of John and Jones’? Free 
thyroxine (FT4) was measured by radioimmunoas- 
say, using a commercial kit (Amerlex Free T4 Kit, 
Amersham). 


Resulis 


We contacted 56 families with some “orm of 
hypolndrotic ectodermal dysslasia Of these families, 
22 had more than one affected subject, and the 
inheritance in all the families was companble with X- 
linkage. Another 12 families had only one affected 
subject, but there was firm evidence of sex linked 
inhertzance because the mother of the affected 
subject showed several features of the condition and 
there were often several such related female car- 





riers The remaining cases, although some were 
probally examples of the X-linked form, were 
excluded from the study. 

The phenotype of X-linked HED (fig 1) has 
been well descnbed, and we have no new findings. 
The bc ys had sparse scalp and body hair, only a few 
teeth which were peg shaped (figs 2 and 3), and 
dimini-hed or absent eccrine sweat pores The mean 
number of erupted teeth of the deciduous and 
permanent dentitions in the male subjects was six 
Over 31% had abnormalities of the breasts (absent, 
simple or accessory nipples) and over 30% had 
‘simple’ ears (bat ears, satyr ears, or absence of 
some folds). As others have reported, we commonly 
found wrinkling and pigmentation around the eyes. 

Sweet pores were usually absent from the finger 
tips of nost of the men ın this series (fig 4), though 
several men in two families showed appreciable, 
although still subnormal, numbers of sweat pores. 
There was no doubt about the mode of mheritance in 
either “amily. Twenty seven of 50 infants (54%) 
suffered recurrent fevers; some boys were intolerant 
of colc. possibly related to their lack of sub- 
cutanecus fat 


SEVERE ILLNESS IN EARLY CHILDHOOD 
The mcrtality in early childhood was assessed by 


Fig 1 Nne year old boy with hypohidrotic ectodermal 
dysplasia 
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Fig 3 Dental radiograph of affected boy aged 14 


considering the 22 familes with more than one 
affected male subject. The familv tree was drawn as 
far back as eye witnesses could distinctly recall, and 
male subjects were included if there was reliable 
information about their health in childhood. The 
index case in each family was excluded from this 
analysis. The table shows the mortality nine of the 
12 deaths occurred in infancy; two deaths in the 


second year; and one death at 242 years Neonatal 
deaths did occur, as in the two index cases. Of the 12 
deaths, three occurred in the 1940s, three ın the 
1950s, one ın the 1960s, four in the 1970s, and three 
have occurred so far ın the present decade. Notably 
eight of the deaths occurred tn the elder of two 
affected brothers, and only two boys died who were 
the younger of two affected brothers This shows 


992 Clarke, Phillips, Erown, ard Harper 





, l le. 
M | 

(b) + a E y Al ao art SO 

Fig 4 Finge impressions of aJected boy {aì ani normal 

adult b) 


that early cragnosis—whetier 39, phyzician or by 
family improves the outcone for thes boys. 

If doubt 1s cast on the.e figures (in case the 
diagnesis ir some cases was suspect) a similar 
conclusion can be reached ty cansidering tre infant 
mortality o7 the 88 male subjects born to the 
obligate carner: whom I met in this study; of these 
83, 20 died n infancy This gives a mortality varying 
from 23% {x affected boys zre no more ‘ike v to die 
than their normal brothers) zo 42% (on the assump- 
tron that all the normal boys suc-vive) 


Table Complications of HED tn early childhood 





Complicanon No (%) 
See E E 
First yecr 
Mortalıt + 9/43 (21)* 
Severe ron-fatal illness 14/49 (29) 
Total wah episodes of severe illness 258 (43) 
Years 0-2: 
Mortalit- in years 0-3 12/43 (28)* 
Severe ron-fatal illness 18/51 (35) 
Total wih episodes of severe illness 32/65 (49) 
Other complications in survivors 
Eczema 39/55 (71) 
Asthma >r recurrent wheezing 35/54 (65) 
Nasal cresting 42/53 (79) 
Recurrem fevers in infancy 27/50 (54) 
Recurrerm upper respiratory tract infections 

in childhood 21/47 (44) 
Feeding 2roblems in infancy 32/47 (68) 
Specific clergies (to foods or drugs) 14/53 (26) 





“Mortahit- figures exclude index cases 


The f_gures for severe illness in early childhood in 
the sam2 table relate to all survivors about whom we 
had clear information concerning their childhood 
‘whose aarents were available for interview) These 
:Hnesses commonly comprised prolonged high fevers 
in infancy often accompanied by chest infections and 
tailure to thnve. All these children were admitted to 
hospital and were given intravenous fluids. Many of 
them spent several months of the first year in 
hospital In the table the data on mortality and 
illness are combined to give the risk of an affected 
boy having a severe illness, fatal or otherwise. 


NUTRITICN AND GROWTH 

Thirty two of 47 boys (68%) had feeding problems 
end 19 aad some degree of failure to thrive. The 
feeding problems comprised apparent lack of 
terest m feeding or a frank inability to feed despite 
good effort. Forty two of 53 infants (79%) had nasal 
cbstructron caused by the accumulation of dried 
crusts im the nasopharynx and this may have 
prevented adequate sucking. A few infants required 
tube feeding for weeks or months Sixteen of 49 
boys (32%) had problems chewing specific foods 
such as ruts and tough meats when older even with 
dentures Thirty one of 50 male subjects (62%) 
producec insufficient saliva and hence required fluid 
to swallcw dry foods. Nine of 53 (17%) were also 
alergic to specific foods. 

Affected male subjects tended to be of below 
average stature, weight, and head circumference, 
with abcut 10% being more than two standard 
deviations below the population mean for these 
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characteristics. This was most noticeable in the first 
few years, when general health was poorest. Four 
infants were below the third centile for weight at 
birth; the two who are now adult are above the 
twenty fifth centile for height and weight, and one of 
the boys, now aged 3, has caught up to near the 
tenth centile. The other boy remains below the third 
centile at 9 years; he had a Wilms’ tumour removed 
and subsequent chemotherapy. A boy aged 14 
remains below the third centile for no apparent 
reason. Two brothers with HED are below the third 
centile for height and the tenth centile for weight at 
3 and 15 months of age; only the elder boy had 
feeding problems. 


ATOPY AND CHEST DISEASE 

Thirty nine of 55 boys had eczema in childhood; this 
tended to become less severe with age. Thirty three 
of 54 also gave a history of recurrent wheezing 
typical of asthma, and a further two cases (included 
in the table) had audible wheezes on examination. 
This indicated a high incidence of atopy. The 
association of HED with chronic chest disease was 
noted by Beahrs et al, and is probably the result of 
deficient mucus producthon by the respiratory 
epithelia in the trachea and bronchi as well as in the 
nasopharynx.” Three male subjects in the families 
described here died of chronic obstructive airways 
disease in their sixties, during the past 3 years. All 
three men were heavy smokers and had either lived 
or worked in areas with industrial dust pollution; 
One had died from pneumonia aged 28 years 

Assessment of humoral immunity was performed 
in 36 affected male subjects, 25 of whom had 
distinctly abnormal results and a further two of 
whom had marginally abnormal immunoglobulin 
concentrations; no consistent primary defect was 
identified, however Ten of 36 had raised IgG 
concentrations, some as high as 48 g/l, and three 
subjects had low concentrations. IgM concen- 
trations were raised in three cases and reduced in 
six, although the reduction was marginal ın most of 
them. Eight subjects had definitely low IgA concen- 
trations, and ın one case it was marginally low. IgE 
was considerably raised in most, a few having 
concentrations of >1 g/l; in all, 19 of 28 tested had 
raised concentrations. 

None of the patients lacked any IgG subclass. 
Normal titres of antibody to the commensals E coli 
and C albicans were present 1n all but one patient. 
This child, who lacked antibodies to C albicans, was 
almost 4 years of age when tested: the organism 1s 
widely distributed and antibodies to ıt are usually 
evident by the age of 6 months. 

The complement system, both classical and 
alternative, was assessed by haemolytic assay and 


found to be normal in all seven patients tested. 
Peripheral blood leucocyte and lymphocyte counts 
were normal in 25 cases. Because of transport 
problems, tests of cellular immunity and neutrophil 
function had to be restricted to a smaller numbez of 
patients. T cell numbers were assessed in eight male 
subjects and subsets were normal in six. In two boys 
the T8 (suppressor) class was marginally raised 
compatible with a minor viral infection. All cases 
were clinically well when the blood was taken for 
leucocyte function tests. Alpha and y interferon 
production was normal in the six cases tested. 
Neutrophil chemotaxis was measured in four cases 
and nitroblue tetrazolium reduction in eight, with 
normal results ın all cases. 

Thyroid function was measured in 25 cases and 
the free thyroxine concentration was normal in each 
case. The thyroid strmulating hormone concentra- 
tion, however, was raised in two boys at 6-6 and 9-7, 
respectively The prolactin concentration was nor- 
mal in the first boy but was marginally raised (at 455 
m/l) mn the second, raising the possibility of a more 
generalised hypothalamic dysfunction. Both these 
boys were above the fiftieth centile for height, 
weight, and head circumference and doing reason- 
ably well at normal school. Prolactin assays were 
performed in 19 other cases and yielded normal 
results. 

Parathyroid hormone assay measuring intact 
parathyroid hormone was performed on serum 
taken from 22 of the affected male subjects. Only 
one value was far from the normal adult range of 
0-96-9-8 pmol/l, being 39-6. Excluding this case, for 
which we have no explanation at present, the mean, 
range, and standard deviation of the cases of HED 
were 2-58, ()-85~9-50, and 1-95 pmol/l, respectively. 
These do not differ significantly from (adult) nermal 
values. A previous report mentioned a tendency for 
the parathyroid hormone concentration to be low in 
cases of HED,’ but the assay method was not 
specified and was probably a traditional radioimmu- 
noassay for the C terminal of parathyroid hormone 
and not for the intact protein Serum concentrations 
of calcium and phosphate, and alkaline phosphatase 
activity were normal in that report; we did not 
measure them in our cases 


CONVULSIONS AND DEVELOPMENT 

Three of 50 boys had convulsions in childhood, and 
a further two boys may have done so. No adults had 
any such episodes. We outline the case histories as 
follows. 


Case 1 had a prolonged high fever at 10 weeks of 
age, with multiple seizures and he developed a 
spastic cerebral palsy. Although his intellect was 
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difficult to assess, his mental development seemed 
to be less impaired than His physical Cefe=ts initially 
suggested. His developme2nt before this Illness was 
unremarkable. 


Cass 2 had a fever at 2 weeks of age, with two brief 
convulsioms, then no furcher episodes When last 
seen he was functioning well zt a normal secondary 
school and had no appavent sequelée. 


Case 3 had an isolated convulsion when otherwise 
well during the investigation of polyuna atthe age of 
4 years. Such polydipsia ard pclyuria may 3e used as 
a mecharism for controlling body temperature 
during a tevere episode Df illness at 9 months. 


Case 4 hai high fevers and may have had a bnef 
febrile fit 


Case 5 hed a similar history co thet of case 4, 
occurring at 2 months; reither hed a convincing 
history of convulsions and neither child suffered 
adverse sequelae. 


Of the 50 cases for whom we had <dequate 
information about their childhood, in 10 some 
concem was expressed akout tke chi.d’s develop- 
ment. One child had cerebral palsy (case 7), and he 
attends a school for the physically end mentally 
nandicapped. One child attends an ESN (M) class, 
and his development has >een generally -etarded. 
He suffered severe illness. during his arst 2 years, 
although he is not thought to have had corvulsions. 
The other eight children all developed normally and 
did well in normal schools, but they had scme early 
difficulty with speech or hearing, or boti, which 
subsequent y resolved. Another two boys received 
preschool speech therapy. 

Seven of 38 boys had adcitional schoo! problems; 
four were plagued by teasing <: school. They were 
called names such as ‘Dracula or Farg’ This 
problem was worse in seconcary schools than in 
primary schools, and coud have assumed major 
proportions in adolescence. The thre2 remamuing 
boys had all missed substantial periods cf school 
because of dl health and had work to do to catch up. 
In one case this necessitatec temporary placement in 
g£ remedial class. 

Of the acults seen, none was handicapped except 
by heat irtolerance. The rang= of ocaipations 
undertaken by men with HED is wide, ranging from 
technical, managerial, anc aczd2m-c pos tions to 
manual labour. One labourer fain-ed in a heat spell, 
and several men have beer unable to tolerate very 
Lot icdustrial work. There are insufficient adults in 
this series to see if HED i: significantly associated 


with avy particular pattern of employment, but our 
strong impression 1s that the range of occupation 1s 
limitec solely by heat intolerance. The ability to 
tolerate hot conditions varies among individuals, 
and th= male subjects in certain families have few 
symptcms: they include those who have appreciable 
numbers of sweat pores. 


FEMALE CARRIERS 

Fifty seven obligate carrier female subjects in 22 
families were interviewed and examined. Some 
display2d no features of the condition, a few 
resembled the affected male subjects, while most 
display2d a few of the features. Symptoms of 
hypohidrosis were generally not severe, but 26% 
complaned of heat intolerance and 46% had 
noticed that they sweated less than normal Some of 
the carers had feeding difficulties similar to those 
of the boys in early childhood and had also had 
recutreat chest infections, but these were never as 
severe as in the men. Eighteen per cent described 
themselves as ‘chesty’ and nineteen (79%) of the 24 
who tried to breast feed their infant(s) reported an 
insufficsency of milk. 

The sermanent teeth were examined by us or 
described by the woman herself in 46 cases, and 36 
of these women (78%) had distinct dental abnorma- 
lites. These comprised absent permanent teeth, 
often associated with the persistence of deciduous 
teeth, small teeth resulting in gaps between the 
teeth, and peg shaped teeth. The deciduous teeth 
were described as having been abnormal in seven of 
the 15 “omen who could clearly recall their milk 
teeth wath absent, peg shaped, or small teeth. This 
was borie out by examination of three young girls 
who wese confirmed carners, all of whom had some 
small or absent teeth. Thirty nine of 54 confirmed 
carriers 172%) described their hair as being sparse, 
or fine, or both. Their eyebrows were also often 
thin, sometimes being particularly sparse over the 
lateral taird. 

The sweat tests performed on 37 confirmed 
carriers were positive ın all but one case (97%), 
showing distinct patches of anhidrosis. In a few cases 
only these followed the lines of Blaschko. It is 
importar: to be familar with the appearance of the 
normal tack when performing this test, so as not to 
overinterpret normal variation in the distnbution of 
sweat pores. Sweat tests were also performed on the 
backs of 29 definite gene carriers whose teeth were 
unequivccally abnormal; the sweat test was positive 
in 2&8 cases. 


Discussion 


The natural history of HED varies among subjects 
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and perhaps between families, but ıt does follow a 
pattern Most of the boys have problems as infants 
with difficulties in feeding or episodes of severe 
illness, or both, often of severe fever associated with 
infections such as pneumonia. As long as the boys 
are subject to ill health concern 1s expressed about 
their growth and development. 

Those boys who are breast fed may receive 
inadequate milk from their mothers who will usually 
be carriers of the condition: these women are often 
unable to breast feed their infants, although some 
do so perfectly well. When advising the mother of a 
bottle fed infant ıt 1s useful to suggest that she does 
not heat up his bottle, heating can make it less 
palatable and contribute to his overheating 

At some stage from the age of i to 4 years most 
affected boys will abruptly, and for no obvious 
reason, show an improvement in their general 
condition. They are no longer subject to serious 
illness, they feed well, and they grow and develop 
normally They may, however, remain susceptible 
to recurrent upper respiratory tract infections, bouts 
of fever, eczema, asthma, and food allergy They 
may require water to drink with meals and need 
artificial tears because of adequate salivary and 
lachrymal secretion. They will almost certainly 
require dental attention and artificial dentures. 
They may be bothered by teasing at school and self 
consciousness during adolescence They are un- 
likely, however, to fall seriously ill. Heat intolerance 
does occur in older boys but can be dealt with by 
taking cocl drinks and wearing wet T shirts. 

Previous reports of mental retardation have ex- 
aggerated the problem, probably through a report- 
ing bias; we found no evidence of mental retardation 
as a primary feature of the disease. The one child in 
our senes with cerebral palsy was much less retarded 
mentally than he was physically, and his handicap 
was probably due to his fits at the age of 10 weeks. 
Only one other child had an appreciable educational 
problem and this did not constitute evidence of 
mental deficiency. 

To what extent the abnormal conformation of the 
alrway—tne nose and the mouth with the 
oligodontia—may contribute to speech problems is 
not clear. It may be that artificial dentures have a 
role in assisting the boys’ speech development, 
whether dentures help acoustically or serve to boost 
confidence among peers ıs not clear. Many boys are 
eager to wear dentures from the age of 3 or 4 years 
and this can be safely encouraged; upper dentures, 
at least, are often tolerated from this age. They may 
help with eating as well as boosting confidence and 
aiding speech. 

Hearing may be mildly and transiently impaired 
by the crusts of dry wax that accumulate in the 


external auditory canal and perhaps by blockages in 
the eustachian tubes. 

The results of mmmunological function tests 
showed a scatter of disorders, especially in humoral 
function, but no consistent anomaly. This pattern 
could be generated by secondary effects of the. 
recognised defects in mucosal integrity and function. 
The respiratory and gastrointestinal tracts are defec- 
tive in mucus production and may therefore permit 
the passage of excessive quantities of foreign ma- 
terial leading to dysregulation of the immune sys- 
tem. The defective mucus production in the respira- 
tory tree probably contributes to the chronic ob- 
structive airways disease that may develop in male 
subjects who smoke and who also work in a dusty 
atmosphere. 

Immune function tests were only performed in 
survivors. The possibility therefore exists that those 
who succumb in early childhood do have a more 
severe immune disorder, perhaps a disorder of cell 
mediated immunity We did not test delayed hyper- 
sensitivity reactions, and these have been shown to 
be impaired in some male subjects with HED.'* We 
also did not test enzymes in the pathways of DNA 
biosynthesis in phytohaemagglutinin stimulated 
lymphocytes, as has previously been done.!* The 
finding of reduced activities of these enzymes in 
patients with a diverse range of immune defects 1s 
difficult to interpret; only one patient with HED was 
tested. The comparison in that paper was wit 
normal subjects rather than with cases of atopy or 
chronic sepsis, and similar findings were made in 
one patient with a high concentration of IgE. There 
is certainly no reason to suppose that the finding was 
related to the primary defect in HED. 

Thyroid anomalies have been described in cases 
of hypohidrotic ectodermal dysplasia, although 
not necessarily in X-linked HED. It would seem 
prudent to monitor the growth of boys with HED 
and to investigate those with short stature so as to 
detect endocrine or other treatable causes of this 
problem. We did not confirm the previous report of 
low parathyroid hormone concentrations in these 
subjects.° 

Most female carriers of HED are recognised by 
dental anomalies, and most of those whose teeth are 
normal may be recognised by their abnormal pattern 
of sweating. Asking for symptoms of HED and 
looking for sparse scalp hair were found to be too 
subjective to identify carners accurately. The dental 
and sweating signs are useful because they can be 
applied to female relatives to modify the recurrence 
risk that is given to them after the birth of even one 
affected child in a family. It is hoped that DNA 
probe analysis of the gene will permit still more 
accurate counselling in the future. When an affected 
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infant is anticipated it may be that his early 
management is improved so that Le is less likely to 
succumb to :nfection or severe fever. 

After chilchood the practical protlers of living 
with HED steadily lessea The subject with HED 
and his amily, however, would be rarticularly 
foo.ish to smoke. He would als be well advised to 
avoid a kot or dusty atmosphere at hs place of 
work. 


We thank the satreats who belped m thus study and therr familics We also 
thank the following cimicians, who puc us ir contact wit the e families, and 


he.ped by pro-xding informauon and support: 
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Mrs E Matthews Coeshire, Dr R J Pazh. Hull. DrN K Aga-wal, Swansea, 
Prof C F FE Vickers, Liverpool Dr T J Delaney. Cheltenham, 
Dr J McDorald, Inverness, +r R.W Willcocks, London, 
Dr A V Levantine, Chichester, Dr . Verbov Liverpool, [+ I Ferguson, 
Glasgow, Dr B Hum-er, Cardiff, Prof =: P Gray, Cardit Dr D> W Fielding, 
Chester, Dr © W Platt, Whitehav.s2, Dr R J M Bell Scunthorpe, 
Dr J F B Dosettor, King's Lynn, Dr E E Jones, Coventry, Dr I G Ralfs, 
Carmarthen, Dr A Rakes, Poole. Dr S Meller. Carshalton, 
Dr J S Fitzgummons Nottingham, Dr N spencer, Sheftield. Mr. C Davenport, 
Birmingham, Cr B Ansari, Pontyprttd, Dr E M E Poski, Liverpool, 
Dr N A Boyle Huddersfield, Dr J M Bridson, Barns ey 


Many other cluacans helped by allowing us to contact their patients and by 
providing practizal asustance We partiaJarly thenk Mr P Craacord, Lecturer 
in Children's Denustry at the Dental Hopital, Unversity Hosatal of Wales, 
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We hank Dr N Matthews of the Sebon of Immunology. University of 
Wales Tollege cf Mecicine for his adv=z, and the staff of the SAS peptide 
hormouc laboraory, department of mecical biochemistry, Unrv- rsity Hospital 
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thyroxine We ciso trank the staff of tas protcim laboratory, » cpartment of 
biochemistry, Cardiff Royal Infirmary. for the assavts of seren IgE 

We tiank the tepartment of medical paotograrhy, Coventry and Warwick- 
shire Hospital for fig 1, and the departreat of medical illustratier , Unversity 
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Hypoxaemia in wheezy infants after bronchodilator 
treatment 


A PRENDIVILLE, A ROSE, D L MAXWELL, AND M SILVERMAN 


Department of Paediatrics and Neonatal Medicine, and Division of Respiratory Medicine, Royal 
Postgraduate Medical School, London 


SUMMARY The response of the bronchi to nebulised salbutamol was measured in five recurrently 
wheezy infants. Changes in oxygenation (measured by pulse oximeter and transcutaneous PO, 
electrodes) and carbon dioxide (measured by transcutaneous PCO, electrode) were recorded at 
the same time. Neither nebulised saline nor salbutamol caused any changes in the measurements 
of airway function. A significant drop in mean oxygen saturation of 2% and of transcutaneous 
oxygen tension of 1-3 kPa occurred after nebulised salbutamol. No significant change occurred in 
measurements of transcutaneous carbon dioxide tension, nor was there any significant change in 
any of these measurements after 2-5 ml of nebulised saline had been given as a control. These 
results suggest that nebulised salbutamol may cause significant hypoxaemia, in wheezy infants 


probably by inducing ventilation/perfusion disturbance. 


Nebulised selective B,-adrenoceptor agonists are 
still used in the treatment of wheezing in infants in 
spite of the evidence that they may be ineffective ** 
Recently they have been shown to cause deteriora- 
ton in peripheral airways function in this age 
group.* > Because the techniques used for measur- 
ing peripheral airway function in wheezy infants are 
new,° 7 it may be that any deterioration noted was 
artefactual. 

In adults and older asthmatic children transient 
but significant hypoxaemia after treatment with 
selective -adrenoceptor agonists has been reported 
despite umprovement in airway patency. !° This 
may be the result of a disturbance in ventilation/ 
perfusion balance brought about by pulmonary 
vasodilatation If a similar imbalance occurs in the 
infant lung, without bronchodilation severe hypox- 
aemia could result. 

We assessed the changes in airway function and 
blood gas measurements after giving nebulised 
salbutamol to wheezy infants and compared them 
with a group given nebulised physiological saline. 


Patients and methods 


Five recurrently wheezy infants (mean age 10-4 
months, range 6-15) were studied. They were 
sufficiently disturbed by wheeze to justify assess- 
ment with a view to nebuliser treatment at home. 
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All were wheezy at the time of testing The 
reproducibility of the response to salbutamol was 
assessed two weeks later in four of the infants. The 
fifth infant did not have a repeat study because he 
developed severe bronchoconstriction after the 
initial treatment with salbutamol. 

Sedation with chloral hydrate (100 mg/kg orally) 
was given 30 minutes before each test. No infant had 
received any bronchodilator within 24 hours of the 
test. Ethical committee approval and parental con- 
sent were obtained for all studies. 


PROCEDURE FOR SALBUTAMOL CHALLENGE 

When asleep the infant was placed in a whole body 
plethysmograph, and baseline measurements of 
thoracic gas volume and inspiratory airway resist- 
ance were made.'' From these, their multiple 
specific airway resistance was calculated. Partial 
expiratory flow volume curves were then calculated 
by suddenly inflating a snugly fitting thoraco- 
abdominal jacket at the end of a tidal insprration, 
thus causing forced expiration. ” From the flow 
signal measured through the face mask by the screen 
pheumotachograph and its integral (vclume), 
a partial expiratory flow volume curve was con- 
structed, and the maximum flow at a lung volume 
corresponding to functional residual capacity was 
computed. Six to eight of these manoeuvres were 
carried out to obtain a mean baseline value for the 
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maimum. “low at functional residual capacity 
(VmaxFRC_. Reference values for airway resistance 
and VmaxERC were ootameid trom previously 
reported cata.’* ° 

Tre face mask was remDvea and 2:5 ml physiolo- 
gical saline t room temperature was given through 
a Turret nebuliser (Mecic Aid) dnven by com- 
pressed ar at 6 1/mimute; nebuliser output was 
directed ower the nose ard mouth of the sleeping 
infant, and the nebulisaton time was about five 
minutes. A further set cf partial expiratory flow 
volume curves was then ol tainec after replacing the 
face mask and waiting for the baby to settle for five 
minutes. 

Ater a 20 minute interval 2-5 mg of preservative 
free sal-ucamol sulphate in 2-5 ml physiological 
saline (cn2 Ventolin Nebule) was given by jet 
nebrliser as described above ard further sets of flow 
volume curves obtained 2( minutes later. 


RECORDINGS 

Transcutarecus PO, (PtcC,) was monitored using a 
transcutaneous electrode (Kontron Cutan 820) 
heated tc 44°C and placed on the lower leg after 
calibration m air Transcutaneous PCO, (PteCO >) 
was monitor2d using a transcutaneous electrode 
{Radiometer TCM 20) heated to 43°C and placed on 
the ‘ower leg after calilration in 10% carbon 
dioxide. Readings of PtcO- and PtcCO, were taken 
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after a stabilisation period of 15 to 20 minutes. A 
pulse oximeter (Ohmeda Biox 3700) was used to 
measure arterial oxygen saturation (Sa0O2) and 
heart rate. Data were recorded only when the pulse 
signal was satisfactory. 

Values of SaQ., PtcO2, PteCO, and heart rate 
were recorded in the five minutes before and 
throughout the challenge procedures, and for 20 
minutes after the saline and salbutamol had been 
given. For statistical purposes, comparisons were 
made between the mean values during the five 
minute interval before nebulisation and those 
measur2d during 0-5 and 15-20 minutes after 
nebulisation. The paired ¢ test was used to test the 
significance of differences in results after treatment 
with sa butamol and with saline. 


Results 


The results for the two study days were similar, with 
no signwicant differences between days. Where two 
sets of data were collected, mean values were used 
giving one set of results for each of the five patients. 

Basel ne measurements of lung function indicated 
that the-e was definite airway obstruction, the mean 
(SD) velue of specific airway resistance was 249 
(106)% of the reference value” and the VmaxFRC 
was 24 (8-4)% of the reference value.’ Baseline 
values o7 PtcO., and PtcCO, before giving the saline 
(table) -eflect the errors inherent in methods of 


Salbutamol 
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Figure Changes in peripheral transcutaneous O, before and after nebulised saline and salbutamol Each poini represents 
mean velue over each five minutenuera! for four infants studted on two oczastons each (closed symbols) and one infant 


studied only once (open symbols). 
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Table Mean (SD) values of VmaxFRC, heart rate, oxygen saturation, transcuteneous PO, and transcutaneous 
PCO, ın the five minute intervals before and after nebulised saline and salbutamol 





Nebultsed saline 


Nebulised salbutamol 





Before After Before After 

Mean (SD) Mean (SD) Mean (SD) Mean (SD) 
VmaxFRC (m/sec) 24 (8 4) 25 (6 5) 26 (6 5) 25 (11-1) 
Heart rate 133 (15) 132 (14) 135 (17) 151 (14)* 
Oxygen saturation (%) 86 (5 6) 86 (5 4) 87 (6 7) 85 (7-0)" 
Transcutaneous O, (kPa) 78 (1-1) 77 + =(12) 85 (15) 72 (16) 
Transcutanecous CO, (kPa) 58 (4 1) 57 (4 1) 56 (3-4) 55 (3-9) 





Before and after salbutamol *p<0 01 tp<0 001 


transcutaneous measurement. The mean value of 
SaO, was significantly lower than normal ın these 
supine, sedated, wheezy infants. 

Significant falls in both PtcO, (p<0-001, figure) 
and SaO, (p<0-01) occurred within five minutes of 
giving of nebulised salbutamol, but not after saline 
(table). The lowest values of PtcO, (6-6 kPa) and 
SaO, (84%) occurred at a mean time of 11 minutes 
after the end of nebulisation. Twenty minutes after 
the end of nebulisation the mean value for PtcO, of 
7-1 kPa was still significantly lower than the mean 
value of 8-5 kPa before salbutamol (p<0-01), 
although the SaO; had returned to the baseline 
value 

There were small changes in PtcCO, measure- 
ments. The small decline after salbutamol had been 
given was not significant (table). Mean heart rate 
increased significantly after salbutamol was started, 
the increase persisting for at least 20 minutes after 
nebulisation had stopped. There was no significant 
change ın heart rate with nebulised saline. 


Discussion 


We found a significant deterioration in oxygenation 
in wheezy infants after they had been given salbuta- 
mol. These changes were similar to those reported 
in older asthmatic children and adults.®!° There was 
a small decline in PteCO, in conjunction with the 
hypoxaemia. In adults these changes probably 
reflect an increase in ventilation/perfusion disturb- 
ance secondary to pulmonary vasodilatation. There 
were certainly cardiovascular effects ın our infants, 
shown by tachycardia. Ventilation/perfusion dis- 
turbances may be more likely to occur in infants, 
because babies do not have any of the ameliorating 
effects of bronchodilatation in response to salbuta- 
mol, in spite of the fact that they do have functional 
airway B-adrenoceptors.'* Airway obstruction may 
actually increase after bronchodilation, contributing 
to hypoxaemia.* 


Jet nebulisation causes a gradual increase in the 
osmolality of the nebulisate. This is more likely to 
occur with long nebulisation times and small starting 
volumes," and occurs with both the nebulised saline 
and with salbutamol.!° !° This increase in osmolality 
could explain the adverse effects on airway function 
in wheezy infants, although these effects seem to be 
short lived.” 

In contrast both the hypoxic effects of salbutamol 
and the decline in forced expiratory flow rates were 
still present 20 minutes after nebulisation, suggest- 
ing a persistent pharmacological effect.* 

The validity of our results may be questioned 
because these infants were studied while asleep 
under sedation with chloral hydrate. Although 
oxygen consumption and production of carbon 
dioxide have been shown to be slightly higher in 
infants under sedation with chloral hydrate, this 
type of sedation produces steady oxygen consump- 
tion, endogenous carbon dioxide production, and 
end tidal PCO,, and does not affect carbon dioxide 
chemoreceptor responsiveness, thus providing 
stable baseline readings from which to calculate 
changes in oxygen and carbon dioxide concentra- 
tions.!8 Face mask application causes changes 
in respiratory patterns in infancy.!? All recordings 
of SaO,, PtcO,, and PtcCO, were taken after 
removal of the face mask, allowing for a period of 
stabilisation 

Transcutaneous measurements provide indirect 
values for PaO, and PaCQO,, but these values do 
bear a close and proportional correlation with the 
true values.” Changes ın transcutaneous values 
should therefore indicate arterial changes as long as 
the coefficient of proportionality remains un- 
changed. We cannot be sure that nebulised salbuta- 
mol did not change cutaneous blood flow, but the 
relative stability of PCO, readings argues against 
this. In addition, the parallel decline ın SaO, and 
PtcO, reinforces the validity of the transcutaneous 
measurements. 
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This study has importa=t cl:rctcal implications. As 
well as showing a paredoxicd effect on airway 
function wheezy infants,* we nave chown that 
netulised bronchodilators may have en adverse 
effect on arterial oxygenation. The effect persisted 
for at least 20 minutes It may be that ın the 
presence of more severe airway otstriction and 
hypoxaemia a more se~2re averse reaction to 
nebulised bronchodilator could occur: this would 
require urgent treatment with oxygen. 


We ere grateful to Mr N Levy ard Mr I Messezuer-for technical 
help The work was supported ty the Acthma Resezrch Council, 
Aller. & Harburys Ltd, and Hammersman and Queen Charlotte s 
Speckal Health Authority 
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Nocturnal cough in asthma 


A H THOMSON, C PRATT, AND H SIMPSON 
Department of Child Health, University of Leicester 


SUMMARY The timing of nocturnal cough and its association with change in ambient temperature 
was documented in 11 asthmatic children, median age 5-1 years, while they were receiving 
continuous prophylaxis. Studies were performed in their homes on three nights. A voice 
activated system with electronic time signal recorded coughing. Ambient temperature was 
recorded every five minutes throughout the night on a Grant Squirrel data logger. Ten children 
coughed on 27 nights with a median of six bouts of coughing a night (range 0-272). The cough 
rate in the two hours after going to bed was significantly higher than the cough rate in the middle 
of the night (24 am or 4-6 am). Peak coughing times were 7-9 pm and 6-8 am. The room 
temperature was lowest between 5 and 7 am. There were no significant differences between 
cough rates during periods of rapid temperature change (more than 1°C an hour). The timing of 
nocturnal cough observed in this study differed from the known basophase of circadian cycles 


described for adults and children. 


Coughing is a common nocturnal symptom in 
children with asthma that has received little atten- 
tion even in laboratory based studies.’ * Its associa- 
tion with other symptoms of nocturnal asthma and 
with circadian changes in lung function is unknown. 
There 1s evidence that symptoms are worst when 
peak expiratory flow rates are lowest, usually 
between 2 and 5 am,° but there is no published 
information, to our knowledge, on the precise 
timing of cough. We therefore documented the 
timing of cough during the night in asthmatic 
children on maintenance prophylaxis for asthma. 
We also recorded ambient temperature trends in the 
bedrooms of these children, as such data are not 
currently available. 


Patients and methods 


Eleven patients attending the paediatric respiratory 
clinic at this hospital with moderate to severe 
asthma and night tume coughing were invited to 
participate in the study. In seven the daytime control 
of asthmatic symptoms was good; daytime and 
nocturnal symptoms were present in the remaining 
four. Their median age was 5-1 years (range 2-7 to 
10-5) and only two were over 6 years Five children 
were taking regular inhaled or oral steroids, two 
sodium chromoglycate, and three the theophylline 
preparation, Slo-Phyllin. All were taking regular 
selective B.-agonists. In each case the last dose of 
medication was taken at bedtime. 


The studies were performed in the patients’ 
homes on three (usually consecutive) nights. No 
attempt was made to change the child’s normal 
bedtime environment. No child slept with feather 
pillows or quilts, and there were no pets in the 
bedrooms. We did not measure housedust mite 
population or the humidity of the room. Equipment 
was set up and checked each mght The system for 
recording coughing was based on previously de- 
scribed cough recorder systems.** A directional 
microphone was placed near the bed. A voice 
activated switch started a UHER 4200 tape recorder 
at noise above a threshold level which had been set 
individually for each child. An acoustic delay link 
ensured that the recorder was at operating speed by 
the time the triggering noise reached the tape 
recorder. After the noise stopped an electronic time 
signal was automatically recorded on a second 
channel of the tape recorder and the tape stopped. 
The tape was checked each morning to ensure that 
data had been recorded. One tape usually held three 
nights’ recordings. The tapes were analysed simul- 
taneously aurally and through a BBC computer 
which ‘listened’ to the tape in 10 second epochs. For 
each epoch of noise, the operator could record 
whether the data were due to coughing. The time of 
that epoch was then decoded, displayed, and stored. 

Ambient temperature was recorded and stored 
using a Grant Squirrel data logger SQ32.2U 2U 
programmed to take readings at preset intervals of 
five minutes throughout the night The probe 
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recorded =emperatures vithin the range —5 to 
+45°C and was calibrated against a mercury and 
glass thermcmeter of resolution 0-1°C. The data 
were retrieved through a EBC computer which gave 
full ists of data and trend graphs. The results were 
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Fig1 Cough epcca ratelhour for individual cases caring 
four two hour tame periods (A=tvo hours ater going to 
bed, B=2-4 ar, C=4-6 am; D=iwo hours Lefore msing ) 


analysed by the Wilcoxon matched pair signed rank 
tests 


Results 


Eleven children were studied on 33 nights. One 
child dia not cough at all. The remaining 10 children 
coughed on 27 nights with a median of six epochs 
(range +272) of coughing per night. Scrutiny of 
individual results showed a pattern in which most 
coughirg occurred shortly after going to bed and 
before <ising. We therefore arbitrarily divided the 
night icto three periods: two hours after going to 
bed; tw> hours before rising; and the remainder of 
the nigkt. The cough epoch rate per hour in the two 
hours after going to bed was significantly higher 
than during the rest of the mght (p<0-05) but no 
different from the two hours before rising. Fig 1 
shows that the rate in the two hours after going to 
bed was also significantly higher than the rate during 
the tim2 periods 2-4 am (p<0-05) and 4-6 am 
(p<0-0£). The increase in the rate of coughing in the 
two hours before rising was not significant. 

The cata were then examined ın real time. The 
children went to bed and rose at different times, 
giving < coughing pattern throughout the night. 
When the number of nights during which coughing 
occurrec was expressed as the percentage of the 
nights that children were ın bed at that time—that is 
ellowing for different bedtimes—two peaks 
emerge—from 7-9 pm and 6-8 am (fig 2). Although 
there wes variation in coughing times from night to 
night for individual children, five coughed predomi- 
nantly in the first half of the night; one in the second 
half, anc four intermittently throughout. 


th Nights coughing 
> 
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Fig2 Noof nights when coughing occurred expressed as 
% of no of mughts during which observations were made at 
any particttar hour. 


The children took their regular drugs during the 
study. With two exceptions these were given within 
90 minutes of bedtime (the exceptions were at our 
request early in the study and on both occasions the 
children required drugs during the night). On 11 
nights coughing occurred within two hours of the 
regular drugs being given; on 18 nights within four 
hours; on 21 within six hours, and on 22 within eight 
hours. Two children used additional drugs during 
the night (four nights). This coincided with the end 
of a period of coughing that recurred after a mean of 
64 minutes. 

The mean (SD) ambient room temperature was 
18-4°C (1-95) (range 14-4-21-8). The minimum 
temperatures usually occurred between 5 and 7 am. 
We calculated the change in temperature during 
each hour. There were no differences between 
cough epochs occurring when there was a change in 
temperature of greater than 1-0°C in an hour and in 
those when the temperature change was less than 
1-0°C in an hour when paired compansons were 
made for each child. 


Discussion 


Parental recording of nocturnal cough scores has 
been shown to be a poor reflection of actual events.* 
All recordings were made in children whose parents 
had reported troublesome night time coughing, yet 
the median number of cough epochs per night was 
only six. Part of the explanation for this apparent 
disparity may he in the timing of night tıme cough 
shown by this study. The parents may have been 
most aware of their children’s coughing ın the hours 
before they themselves retired and again in the 
hours before rising. 

The timing of cough was an unexpected finding in 
our study. Although there are no directly compar- 
able data on coughing, nocturnal events have been 
studied in children with asthma. Kales recorded 
wakenings with asthmatic symptoms in a tempera- 
ture controlled (<20°C) sleep laboratory in 10 
children on 20 nights.’ The events were not reported 
in real time but no awakenings occurred ın the first 
four hours after sleep had started and they were 
then evenly distributed throughout the remainder of 
the night, with few events occurring in deep sleep 
(stages 3 and 4). Smith and Hudgel showed a fall in 
forced expiratory volume in one second when 
asthmatic children were wakened at 3 am compared 
with values at 9 pm and 6 am, and maximum falls in 
oxygen saturation were greater from 2am~3 am than 
in the first hour of sleep.” 

Maximum respiratory flows derived from flow 
volume loops were greater at 5-6 pm than 8-9 am,° 
and a significant rhythm ın peak flow recordings was 
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found ın 14 of 64 children with symptoms of asthma 
with a bathyphase from 11 pm-4 pm.’ Circadian 
rhythms have also been shown in the airway 
resistance of normal children with acrophase 3.30- 
5.30 am.® These findings suggest that children are 
most vulnerable to asthmatic attacks in the middle 
of the night. Surprisingly, the frequency of coughing 
was preater at the beginning and end of each night. 
In the studies quoted above coughing was not 
recorded as a separate vanable, and its exact 
association with other signs and symptoms of 
nocturnal asthma remains unknown. 

Several explanations are possible. The children 
we studied were younger than those in previous 
studies. Children under 6 can seldom perform 
conventional lung function tests, which explains the 
absence of data on circadian events in this age 
group. Coughing at night may be influenced by 
factors other than bronchial reactivity; and part of 
the explanation may lie in the sleep pattern. The 
influence of sleep stage on coughing in asthmatic 
children is unknown, but in adults with chest disease 
coughing is most common when awake and least 
common during deep sleep.° In home based studies 
it is not possible to define sleep stage cr to 
determine exactly when children fall asleep. It is 
possible that early coughing occurred when the 
children were awake, but unlikely that they took up 
to two hours to fall asleep in their own environment; 
even in a sleep laboratory children took only 24 
minutes to fall asleep on the first night and seven 
minutes after settling on the third night.’ There is 
also a decrease in mucociliary clearance during sleep 
in both normal subjects and ın asthmatics, which 
may be relevant to the timing of coughing bouts 
throughout the night.’ 

Temperature was the only environmental factor 
studied which might have influenced coughing at 
night. Previous studies have found no association 
between respiratory symptoms reported by the 
parents and low temperature in the bedroom.!? !! 
This study was not designed to determine the 
influence of ambient temperature on nocturnal 
coughing, but our observations suggest that changes 
occurring within the range measured did not in- 
fluence the frequency of coughing. Controlled 
observations in a laboratory are therefore necessary. 

The children studied were all moderate to severe 
asthmatics who were receiving continuous treat- 
ment. Even so, parents reported nocturnal 
coughing. Of the three most severely affected 
children, two had poorly controlled daytime 
symptoms and the third, whose daytime control was 
good, coughed mainly during the early part of the 
might. The timing of treatment did not greatly 
influence the timing of cough, which usually oc- 
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curred wibin two hours cf nedication. The pattern 
of coughing on the five nights wher theophylline 
was taken at bedtime dd not differ siznificantly 
from that on other nights. On two occasmns at the 
start of the study parents were instructed to omit the 
bronchodñatoz or theophrll_ne, or both, t bedtime 
and each tims treatment was required during the 
night. The patern of cougaing ir individual children 
did not chang= on nights wken treatment was given 
at bedtime Bronchodilaters given ducing the night 
seemed to halt coughing spells, but the efects were 
temporary. Tke timing of symptoms shown by this 
study, with peaks of coughing same 12 hours apart, 
lends support to the idea that improving 24 hour 
asthmatic ccntrol wil minimise nocturnal 
symptoms.”* 


We thank Mr G Se-gent and Mr F Goodenough for technical help 
Allen and Hanbury provided finaackal support 
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Reduced incidence of tuberculosis by prophylactic 
chemotherapy in subjects showing strong reactions to 


tuberculin testing 


L P ORMEROD 
Blackburn Royal Infirmary, Blackburn, England 


SUMMARY The introduction of chemoprophylaxis with rifampicin and isoniazid in 1981 
significantly reduced the incidence of tuberculosis. Between 1978 and 1981 children accounted 
for 136 of 642 notified cases, and this was reduced to 55 of 418 between 1982 and 1986. This effect 
was most obvious among children from the Indian subcontinent who comprised 80-2% of the 
children treated. The incidence among white children was not affected. Few side effects occurred 
and only two of 339 (0-6%) later developed clinical tuberculosis. Chemoprophylaxis plays an 
important part in the management of tuberculosis in a district with a high incidence of the 


disease. 


The Blackburn local government area had the 
highest incidence of tuberculosis in England and 
Wales in 1970,' the fourth highest between 1978 and 
1979, and the fifth highest in 1983. Immigrants 
from the Indian subcontinent accounted for 70 to 
80% of notifications for these years. Nearly 20% of 
all notifications m the health district for 1978-80 
were of children 0 to 15 years old, 89% of them 
being from the Indian subcontinent despite an active 
neonatal vaccination programme with Bacillus Cal- 
mette Guerin (BCG), with a 92% average accept- 
ance rate. In 1981 the paediatric notifications rose to 
55 of 164 (33-5%) of all notifications (table 1). 
Because of the continuing high mecidence of 
tuberculosis in the general population, and in 
children in particular, routine prophylactic che- 
motherapy was introduced in November 1981 
throughout the district. Secondary chemo- 


Table 1 Notifications of cases of tuberculosis 1978-81 


1978 1979 1980 I98] 

Total No of notifications 130° 186* 162* 164 
No of children from 

Indian subcontinent 14 29 29 37 
No of white children 4 3 2 18 
Total No of children 18 32 31 55 
Total No of children as % 

of total No of notifications 13 8 17 2 19 1 33 5 


“Figures underestimate due to undernonficaton 


prophylaxis—that 1s, after evidence of exposure— 
was not used routinely before 1981, although 
primary chemoprophylaxis with isoniazid 5 mg/kg 
was given to the babies of women diagnosed as 
having sputum smear or culture positive pulmonary 
tuberculosis in the last trrmester of pregnancy until 
active immunisation with isoniazid resistant BCG 
was effective. 

The Joint Tuberculosis Committee of the British 
Thoracic and Tuberculosis Association suggested 
giving isoniazid 5 mg/kg alone, or with additional 
ethambutol 15 mg/kg, to children whose skin tests 
were positive for tuberculin.* The eviderce in 
favour of using isoniazid alone comes from several 
studies of contacts,’ and of patients with fibrotic, 
inactive lesions.” The usual regimens of isomazid 
were 5 mg/kg for 26-52 weeks, 52 weeks being more 
effective than 26 weeks for inactive pulmonary 
lesions.’ Isoniazid has few side effects and some of 
those reported may be attributed to the sporadic 
occurrence of hepatitis in the community. Thompson 
reported hepatitis in 0-5% receiving the drug and in 
0-1% taking placebo.® In the United States Public 
Health Service trials in contacts isoniazid was 
stopped because of side effects in 1-9%, compared 
with 1-5% for those taking placebo alone ° Brunner 
also showed that the incidence of hepatitis in 
patients taking isoniazid was rare.!° Some authors”! 
have considered the risk of emergence of organisms 
resistant to isoniazid to be unfounded, but Gryz- 
bowski et aló showed that of those given isoniazid 
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chemoprophylaxis who subsecuently developed ac- 
tive disease, 16% had organisms resistant to the 
drag. They were, however, unable to shcw whether 
this resistance had been present initially or whether 
it was due to treatment with the single drug alone. 
The reg-men chosen initially was isoniazid 10 
mg/kg and rifampicin 10 mg/kg, with pyridoxine 10 
mg daily fcr nine months. Rifampicin was included 
to reduce the length of *reatment, end because of 
the high incidence (6%) -ocally of primary isoniazid 
resistance sen in the index cases from the Indian 
subcontinert.’” The dosage of r-fampicin (10 mg/kg) 
was chosen because this was at the lower end of the 
dose range of 10-20 mg/kg recommended for 
children, and older children of 30 kz end over would 
not receive a dose above the maximum recom- 
mended of 500 mg/day. Because of the high inci- 
dence or the disease in children in 1981 when the 
regimen was introduced, zhe duration of the initial 
course was deliberately made -ongez than we in- 
tended to use later (six mcnths), to meke as large an 
impact as possible on the incidence ir. children. 


Methods 


A district contact clinic was set up in November 1981 
and held weekly. All comtacts of index cases of 
tuberculosis, children who showed a positive reac- 
tion to tuberqulin skin testing at school, and all new 
immigrants w2re referred Hr x-ray picture, physical 
examination, and tubercuin test (Tine) reading. 
The criteria set out for chemoprophylaxis in 1981 at 
the teginning of the scheme have remained the 
same. Chemcprophylaxis was advised in children 
from D to 15 rears if they Fad a positive tuberculin 
test cf grade 2, 3, or 4 wath nc history of BCG 
vaccir.ation; a positive tubenculin test grade of 3 or 4 
with a history of BCG vaccination. had recently 
become positive to a tubercalin test; or if they were 
new immigran’s with grade = or 4 positive tuberculin 
tests, or had a ‘healed’ sion shown on x-ray 
picture. 

These criter.a are similar to those subsequently 
recommended hy the Joint Tubercalosis Committee 
in 1983, and in an editorial in the Lancer* on 
prevention of tuberculosis with isoniazid. The Joint 
Tuberculosis Committee recommended ssoniazid 10 
mg/kg for six to 12 months. 

After initial assessment by the chest physician 
children who fulfilled the above <criteria were 
recommenced to have chemoprophylaxis. From 


November 198: to December 1983 inclusive a nine 


month regimen of isoniazid 30 mg/kg, rifampicin 10 
mg/kg, and pyr.doxne 10 mg, all taken once daily, 
was given. Fron January 19¢4 to December 1986 a 
six month regimen with idenvical doses was given. 


Compliance was monitored by monthly visits from 
the h2alth visitor who also checked with the chem- 
ists aad general practitioners that regular prescrip- 
tions vere being obtained Children were seen every 
three months at the clinic during the course of 
treatment and had an x-ray picture taken before 
chemoprophylaxis was stopped. From November 
1981 to December 1984 children were checked six 
and 15 months after drug treatment was stopped. 
From January 1985 children were discharged after 
completing the six months’ course. 

The case notes of all children notified as having 
tuberculosis between 1978 and 1980 were reviewed. 
These cases were true notifications with evidence of 
primary tuberculosis or mediastinal tuberculous 
lymphzedenopathy on chest x-ray picture, or histolo- 
gical evidence of non-pulmonary tuberculosis. No 
child had been notified for chemoprophylaxis rather 
than treatment. There has been no change in the 
consultant staff in chest medicine or paediatrics 
since 1981, and they have maintained the same 
clinical criteria for the diagnosis of tuberculosis 
throug out. 


Results 


Table 2 shows the number of children given che- 
moprop2ylaxis, the duration of treatment, and the 
ethnic distribution. Drug reactions were uncom- 
mon. Fcur children of 339 (1:2%) had their chemo- 
prophylaxis changed to isoniazid 10 mg/kg and 
ethambutol 15 mg/kg because of vomiting. No case 
of rash, obvious liver function abnormality, or 
peripher=! neuropathy was seen. Only two children 
of 339 (0-6%) who received chemoprophylaxis 
subsequently developed clinical tuberculosis (one 
each in 1985 and 1986), and there were reservations 
about compliance in these cases. Four children 
whose parents refused to give them chemoprophy- 
laxis when so advised developed clinical tuberculosis 
within 12 months of that advice. 

Table 3 shows notifications for 1978 to 1986. 
There are significant differences between the total 


Table 2 Details of chemotherapy regimens 








Year of stucy Duration of treatment No of 
regumen (months) patients 
November 1381- 

December 1982 9 118* 
1983 9 102* 
1984 6 43* 
1985 6 31 
1986 6 45 





*Followed up for 15 months after treatment. 
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Table 3 Notifications of children with tuberculosis 1978-1986 





1978 1979 1980 1981 1982 1983 1984 1985 1986 

No of children notified 

(Indian subcontinent) 14 29 29 20 7 4 6 2 
% Of total notifications 

(Indian subcontinent) 17 1 22 5 23 6 36 6 27 4 11-1 105 14 6 4-] 
No of children notified 

(white) 4 3 2 4 5 6 0 1 
% Of total notifications 

(white) 83 53 $i 28 6 21 15 2 176 0 36 
Total No of chidren 

notified 18 32 31 24 12 10 6 3 
% Of total No of cases 

notified 13 8 172 19-1 335 22-6 12 5 139 9-0 39 





notifications from 1978 to 1981 compared with those 
for 1982-86 (y*=11-04, p<0-001) and those from 
1978-81 compared with those from 1984-86 
(x°=16-75, p<0-001). Differences in notifications of 
cases of tuberculosis among children from the 
Indian subcontinent are also significant when the 
same time periods are compared (y°=10-41, 
p<0-01, and y’=14.42, p<0-001, respectively). 
There were no significant differences in the number 
of notifications of white children. ~ 


Discussion 


There can be no doubt that the pattern of tuberculo- 
sis in the health district has been appreciably 
changed by the introduction of prophylactic che- 
motherapy. To allow for the considerable fall in 
notifications generally, the paediatnc notifications 
were expressed as a percentage of their ethnic group 
and of the total for that year, to see if the ratio as 
well as the absolute numbers had fallen. It may be 
that the inclusion of the 1981 figures distorts the 
analysis because chemoprophylaxis was introduced 
during that year, but this was only in the last two 
months of the year and so was unlikely to have had 
any effect on the pattern of disease in that year. 
Furthermore, removal of the 1981 figures may have 
a negative bias on the results, as we know that the 
1981 figures reflect the true pattern of disease, 
whereas the figures for 1978-80 are known to 
underestimate the incidence of the disease among 
children (table 1). 

We thought that the introduction of chemo- 
prophylaxis would have a much greater effect on the 
incidence of tuberculosis among children from the 
Indian subcontinent for the following reasons: (1) 
Immigrants formed 67-5% of the total and 89% of 
the paediatric cases in 1978-80 (table 1). (i1) A 
higher percentage of white index cases had pulmon- 
ary disease with positive sputum culture, so giving a 


higher incidence of clinical primary infection at first 
attendance, with less chance to intervene to prevent 
disease. (iii) In contacts from the Indian subconti- 
nent group, a smaller percentage of those found 
subsequently to have clinical tuberculosis were 
found at the initial screening, so giving an increased 
chance of cure by chemoprophylaxis. (av) The 
estimated annual notification rate per 100 000 for 
the under 15 age group in the white ethnic group was 
3-6, but for the Indian subcontinent group born in 
the United Kingdom 1t was 80/100 000 and for the 
Indian subcontinent group born abroad it was 
183/100 000.7 

The changed total pattern (table 3) is entirely due 
to the reduced incidence in tuberculosis in the 
children from the Indian subcontinent, there being 
no significant change in any year, or group of years, 
in the white ethnic group. This does not mean that 
chemoprophylaxis is not effective in the white ethnic 
group, but that no general population benefit can be 
inferred from the data. 

It has been shown therefore, that the introduction 
of prophylactic chemotherapy ın the group from the 
Indian subcontinent has benefited individual sub- 
jects and the general population. Because the 
incidence figures of tuberculosis ın children given by 
the 1978/9 Medical Research Council survey? were 
annual, successful intervention with chemotherapy 
should have a cumulative effect: it should give 
benefit not just over the period of treatment, but 
also in subsequent years. In addition, as the number 
of children whose skin tests were strongly positive to 
tuberculin decreased over the period 1982-86 it 
implies that most of the reservoir of those at highest 
risk of developing tuberculosis had been given 
prophylactic treatment, which again has a cumula- 
tive effect on the pattern of the disease. The data in 
the group from the Indian subcontinent do show this 
trend, with no significant differences for the first 
year after the prophylaxis had started, but having an 
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increasingly significant effect (with the exception of 
1935 when two of the six cases were found on entry 
to the United Kingdom, ard were thus not prevent- 
able by prorhylaxis). 

Although the Joint Trberculosis Ccmmittee® 
recommended isoniazid 1) mg/kg for six to 12 
months for prophylaxis, Horne, ın an editonal 
discussing the Joint Tuberculosis Committee recom- 
mendations, noted that, ‘studies to assess the 
efficacy of shorter regimers containing rifampicin 
are in hand’.!° The six mon-h regimen of rifampicin 
and isoniazid used from 1984—85 has also been used 
in some other areas witt a high incidence of 
tuberculosis. It was succe: sfally used in the Upping- 
har. outbreak with no side effects reported.!’ 
Because of the success reported here and the low 
rate of relapse with a shorter duration of treatment, 
the duration of chemotherapy was reduced to a total 
of four months from 1 January 1987. 

The criteria for chemoprophylaxis imtroduced 
from late 1981 locally conZomm to the recommenda- 
tions of the Joint Tuberculoss Committee. The 
introduction of chemoproph~laxis, altnough with a 
different drug regimen frcm thet suggested by the 
Committee, has significantly recuced the incidence 
of tuberculosis ın children rom the Indian subcont:- 
nent. Chemopzophylaxis, therefore, has an import- 
ant preventive role in the menagement of tubercu- 
losts :n areas with large imnigrart populations. The 
combination of rifampicin and isoniazid may mean 
regimens lasting less then six months can be 
effective. 


I woulc thank my colleagues Drs N Hersficid, S Jivani, C Fossard, 
and J Benson for their unstinting suspcrt fcr the program-ne, Mrs I 
Sawyer and Mrs D Duxbury for their clercal support, and Mrs J 
Garnett (Tuberculosis Nursing Officer. enc her staif for their hard 
work in making the programme effct-ve 
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Psychological adjustment and diabetic control 


P FONAGY,* G S MORAN,* M K M LINDSAY,+t A B KURTZ,t AND R BROWN] 
*The Anna Freud Centre, tAylesbury Child Guidance Clinic, {Middlesex Hospital, London, and 


{Stoke Mandeville Hospital 


SUMMARY Glycosylated haemoglobin concentrations, C peptide secretion, insulin dose, 
psychiatric state, intellectual functioning, and the extent to which the implementation of the 
diabetic regimen was shared between parent and child were studied in a cross sectional study of 
50 children with diabetes aged 6-16. Indications of psychological disturbance in the children and 
their parents predicted low glycosylated haemoglobin concentrations in the children, and 
accounted for 44% of variance in blood glucose control. The child’s early and independent 
participation in the implementation of the diabetic regimen was associated with poor control. 


Children and adolescents with insulin dependent 
diabetes mellitus who have problems ın maintaining 
blood glucose control often have emotional disturb- 
ance as well.’ ? Where problems in blood glucose 
control have not been severe enough to warrant 
recurrent admissions to hospital, the evidence for an 
association with psychological disturbance has been 
less consistent.*-? The inconsistencies may be due to 
measures of blood glucose control which are open to 
bias and error, failure to consider biochemical 
indications of residual endogenous insulin secretion 
(C peptide), and superficial, unstandardised, single 
blind psychiatric evaluations. It is now possible 
to assay haemoglobin A1 (HbA,) concentration, 
(which reflects average blood glucose concentra- 
tions over the past six to eight weeks), and 
standardised psychiatric assessment techniques have 
been developed that permit a more rigorous ex- 
amination of the association between psychological 
adjustment and diabetic control. 

The association between psychiatric disorder and 
poor blood glucose contro] has been explained by 
poor adherence to the diabetic regimen among 
psychiatrically disturbed patients. ? We have ex- 
amined the association between blood glucose con- 
trol (measured by HbA, assay), psychological 
adjustment, and patterns of diabetic management‘in 
a sample of children for whom C peptide measure- 
ents and other clinical variables were available. 


Subjects and methods 


The study comprised all 71 diabetic children (aged 
6 to 16 years) attending the outpatient department 


of a rural district general hospital. Famulies of 
patients who met the selection criteria were ap- 
proached individually. The criteria were duration of 
diabetes of at least six months, absence of major 
medical problems unrelated to diabetes, and absence 
of major intellectual impairment. Of the 61 patients 
meeting the criteria, 50 (85%) agreed to participate 
in response to a letter from the consultant. 

Table 1 gives details of the children. There were 
slightly more over the age of 12, and the median 
duration of illness was 3-5 years. Soctal class was 
determined using the Registrar General’s classifica- 
tion; the sample showed a slight bias towards middle 
class families. Fifteen per cent of the children came 
from broken homes. The 11 families who did not 
participate were comparable in sex ratio, social 
class, and age with the children studied, and 18% 
were single parent families. 

The questionnaires were completed and psycholo- 


Table 1 Details of the 50 diabetic children studied 


Variable Measurement 
studied 
Mean (range) No (%) 

Age (years) 118 (62-16) 
Duration of illness (years) 4-2 (0 8-12 7) 
HbA, concentration (%) 11:9 (7-6~18-1) 
Daily umts of msulin/ke 10 (0 45-9-14) 
No of boys 24 (48) 
Children in social 

classes I and I 16 (32) 
One injection/day 32 (64) 
C peptide >50 pmol 13 (26) 
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gical assessments made when the parents and 
diabet.c children made < svecal visit to their local 
clinic for the purpose of partic pating in the study. 
Single blood samples were obfzined after breakfast 
within five days to 18 weeks averaze five weeks) 
after collection of the oswchologice! data. HbA, 
measureme xs were periormei using the Corning 
electrophoretic method.“ The rormal reference 
range for “he laboratory was 5-8%. Additional 
endocr.ne assays included meccurement of C pep- 
tide secretion (blood glucose >-8 mmol/l); plasma 
was coasidered to conta n C <eptide if the assay 
result was greater than 50-prol/ (the detection limit 
of tne essay?. Clinical data ~eco-ded included units 
of insulin/kg and the percertage of cnildren taking 
long acing msulin. Comparable data on endocrine 
function were not availatle for the caildren in the 
clinic wao drd not agree to part cipate in the study. 

Intell2ctuel and educa-ioial development were 
assessec using the. Wech:le~ intelligence scale for 
children (re7ised) and tke Sckonell reading test. 
Info-mation concerning psychc.ogical adjustment 
was collected using four indspex dent sources. The 
parents completed a stancardised questionnaire of 
psychologica. disturbance zonce-aing their child, as 
did the chilc’s school teacher.“ The children re- 
ceived a standardised indLicual psychiatric assess- 
ment by sem:s-ructured intervies with a consultant 
psychiatrist." The intervisw offered children the 
opportunity t> express theriselves spontaneously on 
various topica or in play. Tke children also saw a 
psychologist cr assessmert anc testing which in- 
cluded the Eysenck persenaity questionnaire 
(junior).-* Neither examiner kad -nformation about 
the child’s diabztic control. Tae parent?’ psychiatric 
states weze assessed using tae 30 tem version of the 
general healtn questionna-:re, a standardised self 
repor:. 

Informatior concerning the chi d’s Ciabetic regi- 
men was obta ned using a speciay derved 55 item 
questionraire, the diabetit rnasagement profile, 
that was competed by the parents. This was divided 
into sections concerning diez, msulin injections, 
urine testing, Elood testing, anc a sel of miscel- 
laneous items relevant to tie meintenance of dia- 
betic zon:rol. Parents werz asked to record the 
degree of responsibility taker 5} members of the 
family for sp2cific parts of the child’s diabetic 
management end to answer questions concerning 
emotional anc behavioural aspeccs of the child’s 
responses to the demands cf the <iabetic regimen. 
The questionnaire yielded :ccres on three sets of 
empincally devised scales zowerng tke areas of 
adherence to the regimen, emotmnal response to 
the demands of treatment, anc the degree of 
participation in implementimg the regimen by the 


child and other members of the family. The agree- 
ment between mothers and fathers completing the 
questronnaire independently was 82%, and the 
mean alpha coefficient for the scales was 0-84. 
Mean HbA; concentrations of the children, 
group2d according to parents’ responses to items in 
the questionnaire concerning diabetic management, 
and according to the child’s scores on the psycholo- 
gical -sts used, were contrasted using two way 
analyses of covariance, with sex as the second 
grouping factor. Two sets of covariates were used. 
The fizst comprised the child’s age and duration of 
diabetes; these ensured that differences between the 
groups could not be accounted for by age or 
duraticn of the disease. The second set of covariates 
extended the first by including C peptide secretion 
and daly dose of insulin (units/kg) to control for the 
effects of residual insulin production and insulin 
dose. hus the procedure statistically equated the 
groups for variables known to be important determi- 
nants in control of blood glucose concentrations. In 
the case of continuous vanables partial product- 
moment correlation coefficients were computed 
control ing for the same sets of variables. A multiple 
linear regression equation was computed using 
demographic, clinical, and psychiatric variables to 
identify the combination of biochemical indices, 
demographic characteristics, and measures of 
psychol3gical disturbance providing the best predic- 


. tion of AbA, concentrations. 


Results 


Table 1 shows the clinical data and measurements of 
endocrine function. The mean HbA; concentration 
was higt at 11:9%. Twenty six per cent of the 
sample Lad detectable C peptide in plasma indicating 
residual endogenous insulin secretion. The insulin 
dose (umits/kg) correlated significantly with HbA; 
concentrations (r=0-28, df=48, p<0-03). C peptide 
secretior. was not associated with HbA, concentra- 
tions. A separate analysis of the data on the 
subgroup of children over 12 years old, however, 
showed zhat the group with detectable C peptide 
had lower mean HbA, concentrations (12-2% and 
10-4%, respectively), and this difference was signifi- 
cant (Fy. {df 21)=6-5, p<0-02). In this age group the 
number of daily injections also predicted HbA, con- 
centratiozs. Thirteen of 25 patients having two in- 
jections a day had a mean HbA; concentration of 
11-4%, compared with 12-9% in those adolescent 
subjects having a single daily injection (F,, 
(df 21)=5-8, p<0-04). Cognitive functioning did not 
predict HbA, concentration. 

As chidren behave differently under different 
circumstences, multiple screening was used to avoid 


Wi 


missing genuine cases of psychological disorder. $ 
Psychosocial adjustment was assessed in terms of 
the persistence and severity of emotional and 
behavioural problems, using three psychometric 
tests and an interview with the child by a psychiat- 
rist. The recommended cut off scores were used for 
all tests to identify children with appreciable emo- 
tional and behavioural difficulties.!? 13 About 25% 
of children showed some indication of disturbance in 
at least one of the tests used, and 6% of the children 
showed signs of severe psychiatric disorder accord- 
ing to the psychiatrist’s rating. The extent of overlap 
between the screening tests for parents and teachers 
was low (45%), but the agreement of these with the 
psychiatric rating was higher (55% for teachers and 
78% for parents). 

There was a consistent association between good 
control of blood glucose and psychiatric disturbance 
using several measurements. A strong negative 
correlation emerged between HbA, concentrations 
and the neuroticism scale of the Eysenck personality 
questionnaire (r=0-49, df=44, p<0-001). Neuroti- 
cism scores were higher for children with moderately 
better glycaemic control, but no further associations 
with glycaemic control were observed on the other 
vanables in the Eysenck personality questionnaire 
(table 2). Among younger children (under 12 years), 


Psychological adjustment and diabetic control 1011 


those noted to have psychological problems {by 
parents, teachers, or the psychiatrist) had signifi- 
cantly lower HbA; concentrations than those in 
whom disturbance was not found (table 2). Analyses 
of covariance showed that these associations could 
not be accounted for by differences of insulin dose 
or C peptide secretion. Analysis of the single items 
of the screening tests showed that a larger number of 
specific symptoms of emotional disturbance pre- 
dicted low HbA, concentrations better than did 
specific symptoms of behavioural disturbance. Ex- 
amples of the symptoms of emotional and behav- 
1oural disturbance which predicted HbA, values 
included worry—as noted by the parents (F;. (df 
38)=4-6, p<0-04)—apprehension—as noted by the 
teacher at school (F,, (df 41)=6-2, p<0-01)—and a 
tendency to bully other children—as noted by the 
parents (F,, (df 33)=6-2, p<0-02). Thus several 
psychiatric measurements showed that children with 
psychological difficulties had significantly better 
blood glucose control than those in whom there 
were no problems of psychological adjustment. 
The association between parents’ psychological 
disturbance and their child’s metabolic control was 
similar. Children whose fathers were classified as 
probable psychiatric cases by the screening tests 
were found to have better blood glucose control 


Table 2 Mean HbA, concentrations of children with and without behavioural and emotional problems 
Sa i EA a a E E A E 





Mean HbA, (SE) Stanstics 
of cases (%) 
Total sample. 
Problems noted at home (symptom score >13) 9 11-1 (04) 
No psychological disorder noted (symptom score <13) 36 12 6 (05) F, (df 36)=7-0, p<0 02t 
Self-rated neuroticism (mean=9 7, SD=4 8), 
Low (1-5) 12 137 (0 6) 
Moderate (6-14) 23 119 (03) F, (df 38)=8-6, p<0-001* 
High (15-18) 6 10:9 (0 6) F, (df 29)=3 9, p<0 03+ 
Children under 12 
Problems noted by psychiatnst, parent, or school 14 11 1 (04) F,, (df 18)=9 6, p<0-006* 
No psychological disorder noted 8 13 4 (07) F,, (df 16)=5-4, p<0-04t 


*Results of the analysis of covariance controlling for age and duration of diabetes 
tResults of the analysis of covanance controlling for age, duration of diabetes, C peptide, and daily units of insulin/kg 


Table 3 Mean HbA, concentrations of children grouped according to parents’ psychiatric problems 


No 
of cases 
Mother: 
Probable case (score >4) 12 
Not probable case 33 
Father 
Probable case (score >4) 8 
Not probable case 29 


Mean HbA, (SE) Statistics 

(%) 

113 (05) 

12 3 (0-3) F, (df 34)=5:3, p<0-03f 

10 1 (07) F, (df 33)=7 9, p<0-008* 
12 2 (06) F, (df 27)=5-7, p<0 03+ 





*Results of the analysis of covariance controlling for age and duration of diabetes 
tResults of the analysis of covariance controlling for age, duration of diabetes, C peptide, and daily units of insulin/kg 
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(table =). Similarly, ch-ldren whose mothers scored 
in the pathological ranze had sigmficantly lower 
HbA, Concentrations then children whose mothers’ 
score did not place them in the disturbed group 
(table =). 

Only one of the three sets of scales of the diabetic 
management profile was found <o predict HbA, 
concentrations. The sezle measuring the child’s 
independence in implesrerting various aspects of 
the treac-men: regimen was found to correlate with 
poor blcod glucose concrol when age and duration 
of illness were checked 1r=0-30, df=47. p<0-01). 
Those children under the age of 12 who relied on 
their parents for help in imolemeating various 
aspects of the regimen were particu_arly likely to 
have lower EbA, concertrations (r=0-61, df=17, 
p<0Q-002'. A number of individual items which 
made up this scale predr ec HbA, concentrations; 
children who wndependealy administered their in- 
jections “F, ‘df 38)=3 1, 2<C-05) and tests for 
glycosuria (F,_ (df 35)=4 _, »<@-02) and who were 
responsible for the timing of their meals (F, (df 
36)=3-2, p<0-05) had higler HbA, concentrations, 
even when the influence of age and duration of 
disezse was allowed for. 

The ass>ciat.on between the child’s indep2ndence 
in Management and HbA- concentrations accounted 
for some cf the common vaciability between psycho- 
logical discurbance in the crilcren and blood glucose 
control. For example, the correlation between the 
presence of psychological disturbance rated by 
parents, teacher, or psychiatrist and HbA, concen- 
tration was 0-54 for the 22 zh-Idren uncer 12 years. 
When the scale score for the child’s indepencence in 
implementing tae management was controlled for, 
however, the resulting pa-tal correlation was sub- 
stantially reduced (r=—0-0C, df=19, ns). 

A hierarchical multiple Gr ezr regression was used 
to investigate the importaaze of the association of 
the measurements of psychclozical disturbance and 
glycaemic control. Initaly ell demographic and 
clinical variables-were forcec ints the equation The 
backwards stepwise procedure eliminaced ail but 


Table 4 Results of the multiple liaear regression’ 
psychiatric predictors of diabexac certrel 








Variables Wegas  tatatiztic p values 
C peptide -05L —1 72 0-09 
Urats of insulin/kg 1 3. —2 46 0-02 
Neurctiasm -02L —3-66 0-007 
Psychological problems 

noted at home -2 X —2 94 0-306 
Gross activity level m 

psychiatre uterview -1% —2-53 432 





R=0 66, Fs (cf 42)=6 48, p<0 W 


residue] endogenous insulin secretion in units of 
insulivkg. A formal stepwise analysis was then used 
to spscify the most important overall psychiatric 
measurements determining HbA, concentrations. 
Variables representing appreciable emotional and 
behavioural problems in the home, school, and 
psych-atric interview were considered, together with 
self rated neuroticism scores on the Eysenck perso- 
nality questionnaire (jumor). Two overall measures 
of psy-hological disturbance of the child (self rated 
neuroncism and the presence of appreciable psycho- 
logical disturbance as perceived by the parents) 
were selected (table 4). A further stepwise proce- 
dure was then used to see if specific emotional and 
behavioural symptoms identified by the parents, 
teaches, and the psychiatrist could add to the 
prediction of HbA, concentrations made by clinical 
and overall psychiatric measurements. One such 
measurement, the restlessness of the child during 
the psychiatric interview, added slightly to the 
predictve power of the equation. Thus three 
psychiatric variables were selected and these com- 
bined with the clinical vanables accounted for 44% 
cf the variance in HbA, concentrations (table 4). 


Discussion 


The findmgs suggest that between a quarter and a 
third of children with insulin dependent: diabetes 
mellitus have appreciable emotional and behav- 
ioural problems. This is higher than may be expected 
ir a rural sample. In the absence of more rigorous 
methods of sampling the comparison between the 
present study and larger scale epidemiological sur- 
veys 1s not possible. The prevalence observed is, 
however, similar to that reported in other studies 
using an cverlapping set of tests.” 7 

There was a moderately strong association be- 
tween indications of psychiatric disturbance in dı- 
atetic children and their parents, and good control 
of blood glucose. The strength and reliability of 
these associations using a number of measures are 
remarkable because they contrast with those found 
in past icvestigations with perhaps less comprehen- 
sively evaluated samples.° !” Several authors have 
reported that chronic poor control associated with 
frequent hospital admission (brittle diabetes) is 
likely to be the consequence of major psychological 
difficulties.' !8 49 The present findings indicate that 
while patients with poor control may often be 
psychiatrically disturbed, psychiatric disturbance 
per se is not inevitably a cause of poor control in 
children. Indeed, ıt may be that anxious children 
tend to be more diligent in monitoring the subjective 
signs of poor blood glucose control and they 
counterac: these more effectively. 


The results indicate that the child’s assumption of 
responsibility for the administration of the regimen 
is associated with poor blood glucose control in 
children under the age of 12. Observational studies 
examining the quality of self management among 
children of this age have shown that both 
knowledge” ?! and skills in managing diabetes” are 
generally less than adequate. Parental participation 
in implementing the regimen may well ensure the 
provision of resources which are necessary but not 
sufficient to ensure good glycaemic control.” These 
findings suggest a need for further research concern- 
ing the desirability of starting self care early in 
children with diabetes. 

Psychiatric measurements predict HbA, concen- 
trations independently of C peptide secretion. 
Parents who see themselves as taking a greater role 
in helping to administer the treatment were more 
likely to have children with reasonably good gly- 
caemic control but with appreciable behavioural and 
emotional problems. When parental perceptions of 
the child’s independence in management were 
analysed statistically, the association between gly- 
caemic control and psychological disturbance was 
considerably reduced. We could thus interpret the 
data as indicating that anxious children may be more 
unwilling to take responsibility for the regimen, and 
their consequent dependence on their parents pro- 
tects them from the adverse influence of precocious 
self care. In addition, anxious parents may be more 
concerned about their child’s capacity to cope 
independently with the demands of the regimen and 
may therefore take a more active role in its 
implementation. 

Our findings show a diversity of associations 
between psychological factors and glycaemic con- 
trol, perhaps mediated by the range of coping 
responses of the children and their families that 
together make up the adjustment of the family to 
diabetes in the child 
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Blood spot glucocorticoid concentrations in ill 
preterm infants 


D HUGHES, J F MURPHY, J DYAS, J A ROBINSON. D RIAD-FAHMY, AND I A HUGHES 
Department of Child Hzelta ard Tenovus Institute, University of Wales College of Medicine, Cardiff 


SUMMARY The adrenocortical response to stress was studied longitudinally in 10 ill preterm 
infants usicg measurements of cortisol and 170H-progesterone concentrations in filter paper 
blocd spots Mean corso. and 170H-progesterone concentrations reached a peak of 2200 nmol/l 
and 65 nmci/l, respective-y. between the third and fifth days of life. These concentrations far 
exceeded those observed .n alder children and adults subjected to stress as a result of surgery. 
Further pulses of endogenous cortisol production of 4000 amol/l or more occurred in association 
with clinica. complications such as intraventricular haemorrhage. These results indicate that 
infants undergoing inteasive care are unduly stressed. Consideration should be given to providing 
enough sedation and appropriate analgesia for ill preterm infants during painful procedures such 


as insertion of venous >aanulae and arterial puncture 


Increesed pasma concentrations of 170H- 
progesterone (17P) and cortisol in ill preterm 
infants have sreviously beer reported.!? These 
oO servations, which indicated a presumed stress 
resporse, were based cnly on single random 
measurements of plasma :teroiG concentrations. 
Little 1s known about the me2nitude and duration of 
the adrendcortical response to stress in the new- 
born. A study cf ill infants dung the first three days 
after birth by Gutai et al show2d that there was no 
significant increase in plasma <oztisol concentra- 
tions. Most of the infants stud’ed were not unduly 
stressed when assessed by zliucal cnteria* In a 
study cf ıll preterm infants vith hyaline membrane 
disease,’ however, the peax plasma glucocorticoid 
response achie~ed was relasec to the severity of 
respiratory distress. 

Studies, in waich serial measurements of plasma 
steroid corcent-ations in il pxeterm infants have 
been made, have been limited by the difficulty of 
collecting renows samples from small infants. A 
steroid assay, waich uses whole b_dod spotted on to 
filter paper, hes recently teen developed how- 
ever,” and this technique, which requires only a 
small volume o? blood, has been used to obtain 
longitudinal date on 17P and corcisol concentrations 
as an index of tke adrenocort cal response to stress 
in a group of ill preterm intants 


Patients and methods 


Ten preterm patients were studied longitudinally for 
the first 13 days of life. All were very ul and required 
assisted ventilation for severe hyaline membrane 
disease. Table 1 presents their clinical details. 
Gestatione] age was assessed by the method of 
Ballard e* al. Artertal catheters (umbilical or radial) 
were inserted shortly after birth for measurements 
of blood gas and invasive blood pressure monitor- 
ing. Wher an arterial sample was collected ad- 
ditional Crops were spotted on to a Guthne card 
sufficient to fill completely four 10 mm circles. The 
date and time of each sample collection was 
recorded for each infant. The filter paper card was 
left to dry et room temperature before being sent to 
the laboratory for analysis. In five of the infants 
blood spots were obtained at about six hourly 
intervals ror three to five days. 

Blood spot 17P concentrations were determined 
by a speciic radioimmunoassay.’ A similar method 
was used to determine cortisol concentrations in 
blood spots. but solvent extraction was not required. 
Briefly, 59 ul of ethanol followed by 200 ul of 
phosphate tuffer solution were added to each 6 mm 
disc punched out of a blood spot. I-labelled 
cortisol arc an anticortisol serum that had been 
coupled tc magnetisable cellulose were added to 
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Table 1 Clinical details of 10 infants studied 
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Case No Sex Birth weight (g) Gestation (weeks) Chnical problems 

1 F 1860 32 HMD, IVH, died at 14 days 

2 F 805 28 HMD, PDA, died at 6 weeks 

3 M 1800 32 HMD, IVH, NEC 

4 M 975 25 HMD, IVH, PDA 

5 M 1850 30 HMD, IVH, ARF 

6 F 1630 32 HMD, PDA, ARF, pneumothorax 
7 M 780 25 HMD, PDA, NEC, died at 22 days 
8 M 1140 31 HMD, PDA, DIC, ARF 

9 M 850 25 HMD, IVH, poeumothorax, died at 12 weeks 
10 M 1485 31 HMD, IVH, ARF, died at 15 days 
Mean 1313 28-8 

Range 805-1860 24-32 


HMD=hyaline membrane disease, [VH=intraventncular haemorrhage, PDA=patent ductus artenosus, NEC=necrotising enterocolitis, 
ARF=acute renal failure, DIC=disseminated intravascular coagulation 


100 pl of the ethanol-buffer solution and the mixture 
incubated for one hour. Antibody bound and free 
steroids were separated using a magnetic tray and 
the radioactivity was counted in a multiwell gamma 
counter. Unknown sample concentrations were 
interpolated from the dose-response curve. Blood 
spot cortisol and 17P values were converted to the 
equivalent concentration in plasma based on the 
assumption that each disc contained 4-5 ul plasma.’ 
For both assays the intra- and interassay coefficients 
of variation did not exceed 7-0% and 11-:5%, 
respectively. Table 2 summanses the characteristics 
of the blood spot assays. Data were calculated as 
mean (SEM) and compared using Student’s un- 
paired ¢ test. In those infants from whom more than 
one sample was collected each day the mean steroid 
concentration was used to determine mean values 
for the total group of 10 infants studied. 


Results 


Fig 1 shows the mean (SEM) blood spot cortisol 








Table 2 Relevant characteristics of blood spot 
radiounmunoassays 
Charactenstc Steroid 
170H-progesterone Cortisol 
Sensitivity 10 nmol/l 28 nmol 
Range 10-550 nmol 28-2450 nmol 


Cross reactivity 
170H-pregnenolone 7 4 
Progesterone 59 
21-deoxycortisol 15 
Pregnenolone 03 


11-deoxycortisol 28 
Cortrsone 23 
Corticosterone 20 
Prednisolone 4-7 
Pa a a ae Re EN, OE a ee EE 
Cross reactivity=amount of steroid required to displace 50% 
binding of labelled 17P/cortisol at zero binding 


concentrations determined serially in 10 infants 
from birth to 13 days of age. The mean cortisol 
concentration increased more than twofold dunng 
the first few days to reach a maximum of about 2000 
nmol/l between days 3 to 5 Blood spot cortisol 
concentrations decreased during the ensuing four 
days, and thereafter stayed constant over the 
remainder of the study penod. Fig 2 shows the 
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Fig 3 Serial blood spot cerisel ard 170H-progesterone concentratoas in an ul preterm infant: stressful 


clinical events (arrows). 


pattern of blaod spot 17P corcentrations measured 
cver the same time period Feak values were seen 
on day 5 with a mean 1°P conceatratior of 65 
mmol/l. The increased blocd spot 17P concentrations 
in preterm ill infants compazec with taose measured 
in healthy full *erm infants (camge 3-18 rmol/]) were 
still evident on day 13. 

Fig 3 shows the indiviccal blood spot 17P and 
cortisol concer trations in ore infant who died The 
peak cortisol concentration exceeded 4300 nmol/l; 
this coincided with the development of a large 
intraventricular haemorrhage shown on cranial 
ultrasonography. Extension o: the blood into the 
brain parenchyma was accompanied by further 
pulses in cortisol secretion. The infant subsequently 
developed hepatic failure and died Just before 
death the concentrations cf ccrtisol fell A similar 
pattern of secretion was seen ir plasma 17P concen- 
trations. Fig < shows the incd:viduel profiles of 
cortisol concentrations det=rm_nec in serial blood 
spots collected from five inzents. There was a large 
range of values, but most incants hed cortisol 
concentrations consistently ¿bove 1000 nmol/l. 


Discussion 


Mixed cord blood cortisol concentrations ın healthy 
term irfants are relatively high (800 nmol/l) but fall 
repidly within 24 hours of birth to about 270 nmol/l.’ 
The coctisol gradient may be the result of placental 
transfer of maternal plasma free cortisol, or it 
may b2 due to increased fetal adrenal activity 
because of the stress of delivery.!° There is no 
obvious difference in cortisol concentrations be- 
tween heelthy term and preterm infants during the 
first 10 days after birth.” 

The >attern of cortisol secretion in ill preterm 
in-ants seems to be quite different. In this study cord 
blood ccriisol concentrations were not measured. 
Althougk individual cortisol concentrations varied 
widely daring the first sıx days after birth, blood 
spot cort.s>l concentrations progressively mcreased 
reaching a peak on day 3. They remained constant 
for two cays before decreasing gradually over the 
remainiag zight days of the study. Even the smallest 
preterm fant seems to be able to secrete large 
amounts of adrenocortical hormones for a 
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Fig 4 Blood spot cortisol profiles in five ul preterm infants 


protracted period in response to stress. A similar 
response was observed in concentrations of 17P in 
response to stress. Interestingly, peak cortisol and 
17P concentrations were delayed until days 3 and 5, 
respectively, even though the infants were generally 
most ul during the first 72 hours after birth. 
Studies in newborn rats have shown that there is a 
clearly defined period when rats do not respond to 
stress.: This is an interval immediately after birth 
during which the adrenocortical neonatal response 
to a variety of stresses is absent.'? Corbier and 
Roffi’* showed that in rats the period of absolute 
unresponsiveness to stress was followed by a period 
of relative unresponsiveness. The authors proposed 
that increased concentrations of corticosteroid, the 
principal glucocorticoid in rats, accumulate in the 
brain and inhibit the production of corticotrophin 
releasing factor. Alternatively, 1t was suggested that 
the absence of response was the result of a transient 
defect in adrenocorticosteroid synthesis. This is 
unlikely in view of the findings of a previous study 
which showed that ill preterm infants attain ad- 
equate concentrations of plasma cortisol if given 
adrenocorticotrophic hormone (ACTH).? If a 
similar period of absolute or relative unresponsive- 
ness to stress also occurs in human neonates, this 
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may be important in the early management of the 
very ill preterm infant. 

The results of this study illustrate that small ill 
preterm infants experience considerable stress while 
undergoing intensive care Furthermore, an added 
clinical complication such as the extension of an 
intraventricular haemorrhage (fig 3) results in a 
further pulse of endogenous cortisol secretion. The 
pronounced changes in cortisol concentrations seen 
over 24 hours (fig 4) indicate that frequent sampling 
is required to define the period when a surge in 
adrenocortical activity occurs. Blood spot sampling 
is ideal for this p 

Comparable studies in adults undergoing major 
and minor operations indicate that mean postoper- 
ative plasma cortisol concentrations reach 1080 
nmol/l and 540 nmol/l, respectively, values con- 
siderably lower than those achieved in ull preterm 
infants. The neonatal adrenal gland has a remark- 
able capacity for cortisol production; and Forest 
reported concentrations as high as 11 556 nmol/l in 
infants given ACTH 500 ug/m* twice daily for three 
days.'° Newborn puppies subjected to haemorrhagic 
shock achieved cortisol concentrations up to 2000 
nmol/l. It was notable that the highest cortisol 
concentrations occurred in those puppies that died 
first. In a study of term infants undergoing cardiac 
operations with cardiopulmonary bypass, the 
plasma cortisol concentration increased from 356 
nmol/l before operation to 781 nmol/l postoper- 
atively. When the stress response was reduced by 
the administration of analgesia, the infants were 
more stable postoperatively. 

While the stress response may be beneficial in the 
short term there are some drawbacks. In the 
absence of hypovolaemia stress induces unwaated 
hypertension associated with the breakdown of 
protein and a negative nitrogen balance.'? Trans- 
cutaneous oxygen measurements have shown that 
many core orientated stimul: given to preterm 
infants produce a fall in pO,.” The results of the 
present study indicate that infants being given 
intensive medical treatment are even more stressed 
than those who have had surgery. Paimful proce- 
dures liable to cause stress, such as insertion of 
venous cannulae and arterial stabs, perhaps should 
be accompanied by better sedation and the provi- 
sion of appropriate analgesia for ill preterm infants. 
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Continuous four-channel EEG monitoring in the 
evaluation of echodense ultrasound lesions and cystic 
leucomalacia 
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V DUBOWITZ 


Department of Paediatrics and Neonatal Medicine, Royal Postgraduate Medical School, Hammersmith 
Hospital, London 


SUMMARY Continuous monitoring by electroencephalography (EEG) was performed in 31 
preterm infants with echodense ultrasound lesions using the Oxford Medilog four channel 
recorder. In 12 infants these densities preceded cyst formation, eight in the periventricular and 
four in the subcortical region. In the 19 other infants the densities resolved. 

The most severe EEG depression occurred in the four infants with subcortical cysts, who also 
had the poorest outcome. Six of eight infants with periventricular lesions had lesser degrees of 
abnormality though all infants had moderate to severe handicap at follow up. Similar 
abnormalities were seen on EEG recording in three infants in whom the densities resolved 
without cyst formation and these infants also had an abnormal outcome. 

An abnormal EEG recording provides a sensitive early guide to the severity and prognosis of 


these lesions, even before they can be seen on ultrasonography. 


Recent refinements ın ultrasound techniques have 
permitted diagnosis of ischaemic as well as haemor- 
thagic lesions.' ? Ischaemic lesions initially present 
as areas of increased echodensity on ultrasonogra- 
phy; some resolve but others proceed to extensive 
cyst formation in the periventricular or subcortical 
white matter, referred to as periventricular or 
subcortical leucomalacia. The poor prognosis of 
infants with extensive cystic lesions has been well 
documented, but in those whose densities resolve 
the prognosis ıs more variable.” 

Although prognosis based on the presence of 
extensive cysts seems to be reliable, the cysts are not 
present initially and may take two to four weeks to 
develop. Further aids to early prognosis would 
therefore be valuable. This study aimed to assess the 
prognostic value of early and sequential EEG 
recording ın infants with echodense ultrasound 
lesions and subsequent extensive cystic leuco- 
malacia. 


Method 


Over 21 months 150 infants were entered into a 
prospective correlative study of EEG recordings and 


cranial ultrasonography. The 31 infants with persis- 
tent echodensities are reported here. Their mean 
gestation was 31 weeks (range 27-36) and mean 
birth weight 1230 g (range 720-2150). 


ULTRASOUND ASSESSMENT 

Ultrasound assessment was made daily during the 
first week of life and then twice weekly, using an 
ATL Mark 3 sector scanner (3-5-7-5 MHz crystal). 
Densities were defined as unilateral or bilateral 
areas of increased echogenicity seen in both coronal 
and parasagittal views that persisted for at least 48 
hours. Their evolution was classified as resolution 
without cyst formation, or extensive cyst formation 
in the periventricular or subcortical white matter. 


EEG ASSESSMENT 
An Oxford Medilog 4-24 continuous four channel 
monitor was used.° Electrocardiogram, respiration, 
and two channels of EEG were recorded with 
silver/silver chlonde electrodes applied with collo- 
dion in the F4-P4, F3-P3 positions (impedances <5 
kohms). 

Initial recordings were made within 48 hours of 
birth, transfer to the neonatal unit, or onset of the 
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illness tif delayed). Sequential recordings were 
made for 24 hour periods at irtervals of two to four 
weeks until term or discharge from the unit. Data 
fcr each 24 hour penod weze recorded on standard 
C 120 cessezte tape and reviewed on a visual display 
unit of Medilog system et 20 and €0 times the normal 
speed at scales of 1:5 ard 3-0 zm/second. 

Compressed transcrintloo was done at 6 cm/ 
nunute asing a Siemens 8 =lema Schonander ink jet 
recorder. All initial recordmgs were assessed inde- 
pendently by two obse-vers without knowledge cf 
the ultrasound developmznt or clinical outcome. 

Classrfication of normal or abncrmal was made 
from standards for gestational ge esteblished fcr 
the Me:hloz 4-24 monitcr ir a group of low rsk 
preterm infants,’ as w=ll as from criteria derived 
from conventional EES recordings.’ 

EEG atnormalities were classified into four 
categor-es (fig 1), as tolows: 
(1) Activity inappropriate for gestation. In preterm 
infants this was indica-ec by excess discontinuous 
activity or a prolongec interburst interval for 
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Fig1 Exænples of categorÈs of EEG abnormality 
(compressed time scale) precedec for contrast by normal 
preterm record during phase-of continuous activity. 


gestational age, and in term infants by impaired 
sleep state definition. 

(2) Overtly abnormal activity independent of gesta- 
tion {excluding seizures) as indicated by persistent 
disccntinuity throughout recording or burst suppres- 
sion: low amplitude recording; asymmetry; asyn- 
chroiy, and spikes and sharp waves. 

These were further classified according to back- 
ground activity into those showing: (1) one abnormal 
feature on normal background; (it) those showing 
one abnormal feature on category 1 abnormal 
background; and (in) those showing two or more 
overtly abnormal features. 

(3) Seizures were further classified according to 
background activity mto; (i) those on normal back- 
ground; (ii) those on category 1 abnormal back- 
ground; and (11) those on category 2 abnormal 
back ground. 

(4) Maximal background depression either (1) with 
seizares or with (ii) no discermible activity. 


NEUROLOGICAL ASSESSMENT OF OUTCOME 
Assessment of outcome was made on clinical ex- 
amimation at discharge from the neonatal unit using 
a stendardised protocol,’ and at 6-18 months using 
the Gniffiths mental development scale and items 
from Amuel-Tison’s!® and Touwen’s!' scores. 

Bz2cause some infants have been assessed only up 
to tie age of 6 months, only major neurological 
abnormalities were considered in this study. These 
included confirmed cerebral palsy and mental re- 
tardation. 


Results 


The table summarses the development of the 
ultrasound appearances, the initial and sequential 
EES findings, and the clinical outcome in the 31 
infants studied. The relative timings of the develop- 
ment of the EEG and ultrasonographic abnormali- 
ties are also shown 


ULTRASOUND ASSESSMENT 

In _9 of the infants studied the densities resolved 
without cyst formation, but in seven they proceeded 
to extensive cystic leucomalacia. In five infants the 
cysts were already well established at presentation. 
Of zhe 12 infants with cysts, eight had periventricu- 
lar leucomalacia and four had subcortical leucoma- 
lack. 


EEC ASSESSMENT 
In 13 infants the initial EEG recording was abnor- 
ma_ (fig 2). Category 4 abnormalities were found in 
four infants, two of whom presented with subcorti- 
cal leucomalacia and two of whom subsequently 
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Table Summary of ultrasound development, inital and sequential EEG findings, and outcome in 31 infants with 


echodense lesions on ultrasonography 


Case Ultrasound development 

No 

1 Cysts. subcortical leucomalacia 

2 Cysts subcortical leucomalacia 

3 Cysts subcortical leucomalacta* * 
4 Cysts subcortical leucomalacia** 
5 Cysts periventneular leucomalacia® 
6 Cysts perrventricular leucomalacia* 
7 Cysts periventricular leucomalacia 
8 Cysts periventricular leucomalacia 
9 Cysts. penventricular leucomalacia* 
10 Cysts perventncular leucomalaca** 
11 Cysts. periventricular leucomalacia 
12 Cysts: periventricular leucomalaca 
13 Densities only 

14 Densities only 

15 Densities only 

16 Densities only 

17 Densities only 

18 Densities only 

19 Densities only 

20 Densities only 

21 Densities only 

22 Densities only 

23 Densities only 

24 Densities only 

25 Densities only 

26 Densities only 

27 Densities only 
28 Densities only 
29 Densities only 
30 Densities only 
31 Densities only 


Innal EEG Sequential EEG Outcome 
calegory category 

4 (u) Not done Died 

4 (1) Not done Died 

4 () 3 (m) Abnormal 
4 (1) 3 (w) | Abnormal 
3 (m) Not done Died 

3 fn} 2 () Died 

3 (u) 2 (n) Abnormal 
2 (i) Not done Abnormal 
2 m) Normal Abnormal 
Ì 3 (1) Died 
Normal Not done Abnormal 
Normal Normal Abnormal 
3 (ui) Not done Died 

3 (m) 3 (1) Abnormal 
2 (u) Not done Abnormal 
Normal Not done Normal 
Normal Not done Normal 
Normal Not done Normal 
Normal Not done Normal 
Normal Not done Normal 
Normal Not done Normal 
Norma! Not done Normal 
Normal Not done Normal 
Normal Normal Died 
Norma! Normal Normal 
Normal Normal Normal 
Normal Normal Normal 
Normal Normal Normal 
Normal Normal Normal 
Normal Normal Normal 
Normal Normal Normal 





*EEG abnormality preceded cysts, **EEG abnormality preceded densities 


EEG categories 
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Fig2 Correlation of rutial EEG, ultrasound evolution of 
densities, and neurological outcome in 31 infants 


No Cysts 
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developed it. Eight infants had category 2 and 3 
abnormalities, five of which were associated with 
cystic lesions. Two of these had presented with 
periventricular leucomalacia and another three sub- 


sequently developed it. The remaining three infants 
with category 2 and 3 abnormalities did not develop 
cysts. Only one infant had category 1 abnormalities 
and he subsequently developed periventricular 
leucomalacia. The EEG abnormality preceded the 
appearance of even the density in three of the above 
infants; two of these subsequently developed sub- 
cortical leucomalacia and one periventricular leuco- 
malacia. Fig 3 shows the progression in one of these 
infants. 

Eighteen infants had normal EEG recordings. Of 
these 16 did not form cysts; one had presented with 
periventricular leucomalacia and one subsequently 
developed it. 

Six infants had persistently abnormal EEG re- 
cordings (fig 4), including two with subcortical 
leucomalacia, three with periventricular leucomala- 
cia, and one without cysts. Ten infants had normal 
sequential EEG recordings. In one infant with 
periventricular leucomalacia an imitially abnormal 
recording became normal within two weeks. Nine 
infants had persistently normal EEG recordings, 
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Fig 3(a) Relative evclution of 2G and ualtrasocnd 
abnormalities of subcortical ler comnalecia in 35 week 
gestation ir fani with necrotising e2terccolits (cas? 3) 
Day 1, ultrasound within normal units; EEG severely 
abnormal + th bilateral seizures (arrowed) on ve-y low 
amputude bickground 


including sight without cysts and one with peri- 
ventricular leacomalacia. 

Fight imfants showed semure activity on EEG 
recording (cazegories 3 avd 4), including two with 
subcortical leucomalacia, fcur with periventricular 
leucoma.ecia, and two vutkout cysts. These were 
associatec with clinical seizures in five infants. 


NEUROLGCICAL OUTCOME 
Eight inients died too early for ass2ssmemt and nine 
of the 22 survivors deveicped atnormelly. 


CORRELATION OF EEG WITH CLINICAL OUTCOME 
The twa survivors who showed category + abnorma- 
lities on the initial EEG recordings had the most 
severe meurclogical abncnralites (fig 2). Category 2 
and 3 etnormalities wer= essouiated with abnormal 
outcorre in seven surv ng infants. Category 1 
abnormelity was found m only on2 infart who died 
A norma. initial EEG recording was not invari- 


ably assoc ated with a normal outcome; two sun 
vors had normal initial recordings but abnorm 
outcome. 

If the sequential EEG recordings were persi 
ently abnormal the outcome was always abnormi 
four survivors in whom this occurred were all neur 
logically abnormal. Not all infants with a norm 
sequentia EEG had a normal outcome, howeve 
Neither persistently normal recordings nor on 
which sultsequently became normal were constant 
associated with normal outcome. This happened 
seven survivors, in two of whom the outcome w 
abnorma 

Seizures, present in four infants, always resulte 
:n abnornal outcome. 


Discussion 


EEG recordings in neonates have been shown 
to give early and sensiti' 


other ccnditions!* ° 
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Fig 3(2) Relative evolunon of EEG and ultrasound 
abnormalities of subcortical leucomalacta in 35 week 
gestat on infant with necrotusing entercolitis (case 3) 

Day ©, ultrasound new abnormal with echodensities in 
periventricular regions and inter-hemisphenc fissure, EEC 
persistently abnormal with extreme amplitude depression. 
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Fig 3(c) Relative evolution of EEG and ultrasound 
abnormalities of subcortical leucomalacia in 35 week 
gestation infant with necrotising entercoittis (case 3). 
Week five, ultrasound now shows extensive subcortical 
leucomalacia, EEG still low amplitude and discontinuous 
with persistent seizures (arrowed} 
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Fig4 Correlation of sequential EEG, ultrasound 
evolution of densities, and neurological outcome in 16 
infants 








indications of the functional seventy of lesions of 
considerable prognostic importance This study 
shows that the technique may also be applied to the 
recently recognised problem of whether ultrasound 
echodensities indicate cystic leucomalacia 

In this condition the EEG recording also provided 
a sensitive guide to the functional severity of the 
ultrasonographic lesion, showing much more fre- 
quent and serious abnormalities in infants with 
cystic leucomalacia than in those whose densities 
resolved without cysts In particular, ıt identified the 
exceptional severity of the functional damage associ- 
ated with subcortical leucomalacia. Maximal de- 
pression of background EEG activity was seen in the 
four infants with subcortical leucomalacia but in no 
other group. 

The sensitivity of the initial EEG abnormality as 
an index of the functional severity of the lesion was 
also reflected in its prognostic ability. Although 
there was a definite correlation between EEG 
abnormalities and abnormal outcome, a normal 
EEG recording was not invariably associated with a 
normal clinical outcome. It is possible that with only 
two channels of EEG recording some abnormal foc 
may have been missed Alternatively, the EEG 
recording may have shown some recovery after the 
initial insult. In favour of this argument is the fact 
that improvement or return to normal! of an initially 
abnormal EEG recording was seen in seven infants 
in sequential studies. Two infants had normal inttial 
recordings and abnormal outcome. One of these was 
studied late when cysts were already present. The 
other had densities from day 1 after a pregnancy 
complicated by severe pre-eclamptic toxaemia. It ts 
therefore possible that the EEG, which was also 
monitored from day 1, may already have beccme 
normal by the tıme of the birth after an insult in 
utero. 

In contrast, the particular prognostic value of an 
abnormal EEG recording is well illustrated by this 
study. Seizures always indicated an abnormal out- 
come. Even in the absence of seizures, however, 
abnormalities such as low amplitude and excessive 
discontinuous background activity, and asymmetry 
and asynchrony of discharges, were consistently 
adverse prognostic factors, irrespective of ultraso- 
nographic findings 

The particular additional value of EEG monitor- 
ing was that the prognostically relevant information 
that it supplied was immediately available from the 
first day of recording, whereas that derived from 
ultrasonography was not available for two to four 
weeks when the densities had resolved or cysts had 
formed. 

Neonatal EEG recordings may be effectively 
monitored using the four channel Medilog 4-24 
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continuous recorder in infan-s wLo have ultrasound 
echcdensitie: and cystic laicomzacia, the informa- 
tion that tae recordings provide acts as < sensitive 
index of -he severity of sich -es:ons. The early 
appeararc2 cf these important EZG changes means 
that the role of this investwzten 1s not confined 
merely to confirming the ultra.ound assessment. 
Rather it provides the first evailable guide to 
assessing tne functional! severity cf these lesions and 
their progncsac importarce. 
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Specific enlargement of the fourth ventricle after 
ventriculo-peritoneal shunt for post-haemorrhagic 
hydrocephalus 


A E O'HARE, J K BROWN, AND R A MINNS 
Department of Paediatric Neurology, Royal Hospital for Sick Children, Edinburgh 


SUMMARY Disproportionate enlargement or isolation of the fourth ventricle are rare com- 
plications of ventriculo-peritoneal shunt for post-haemorrhagic hydrocephalus. Obvious features 
such as ataxia may indicate raised intracranial pressure in the posterior fossa. The child may, 
however, present with less specific signs of vomiting, anorexia, and lethargy and these symptoms 
may be misinterpreted as secondary to dilation of the lateral ventricular system due to 
malfunction of the ventriculo-peritoneal shunt. Two children with disproportionate enlargement 
of the fourth ventricle and two children with isolation of the fourth ventricle are described to 
illustrate the wide variations in clinical presentation. These rare complications can be diagnosed 
by real time ultrasound examination of the brain or computed tomography of the head. They 
should be considered in the differential diagnosis of a child who deteriorates after lateral 
ventriculo-peritoneal shunting for post-haemorrhagic hydrocephalus, and dealt with specifically 


to avoid the risk of upward herniation of the enlarged fourth ventricle. 


Intracranial haemorrhage is a common problem in 
the premature neonate and occurs in up to 70% of 
infants who are born at less than 35 weeks’ gestation, 
weigh less than 1500 g, and require assisted ven- 
tilation.' Post-haemorrhagic hydrocephalus may 
result from inflammatory ependymitis; basilar 
arachnoiditis; obstruction of the foramen of Munro, 
aqueduct of Sylvius, or fourth ventricular outflow 
foramina;? or occlusion and scarring of surface 
absorptive mechanisms.’ Many infants require 
ventricular cerebrospinal fluid shunting to control 
the dilatation of the ventricles’ and there is sub- 
stantial morbidity associated with progressive post- 
haemorrhagic hydrocephalus.° Intraventricular 
haemorrhage may also occur in the infant born at 
term; 35% subsequently require ventricular shunt- 
ing. 
We described three premature infants and one 
infant born at term who required lateral ventricular 
shunting for control of post-haemorrhagic hydro- 
cephalus and who subsequently developed the rare 
complication of specific enlargement of the fourth 
ventricle. They illustrate a breadth of presentation 
and management and are discussed in the context of 
published experience. 


Case reports 


CASE 1 

This infant was delivered at 30 weeks by caesarean 
section because of severe maternal pre-eclampsia. 
He did not breathe spontaneously at bth and 
required immediate intermittent positive pressure 
ventilation. His need for respiratory support 
increased and at 28 hours his condition deteriorated 
sharply; ultrasonographic examination showed a 
grade four intraventricular haemorrhage. 

He needed artificial ventilation for some weeks 
and at the age of 2 months he was referred for 
further management of post-haemorrhagic hydro- 
cephalus. Three days later he had a ventnculo- 
peritoneal shunt inserted. At first his postoperative 
course was uncomplicated, but three weeks later he 
developed paroxysmal episodes of cyanosis with 
respiratory irregularities; ultrasound examination of 
the ventricular system showed no increase in 
enlargement of the lateral and third ventricles but a 
disproportionate increase in the size of the fourth 
ventricle (fig 1). 

Intracranial pressure was measured from the nght 
lateral ventricle and was 1-07 kPa. A small amount 
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Fg la&b Casel: disproportionate enlargement of fourth ventricæ on real time ultrasonography. 


of ventricular fluid was withdrawn. Trereafter his 
respiratory abnormal-tes resolved. ard follow up 
ultrasonographic exanmation showed -esolution of 
the enlargement of :aeé fourth vertricle. Sub- 
sequently the infant made good progress, and at the 
age of 18 months showed normal development apart 
from slight delay in motor development with a 
degree of ataxia. 


CASE 2 

This infan- was delivere] at term by spontaneous 
vertex delivery Ther2 wes no asphyxié at birth, she 
was breast fed, and zren vitamin K supplements. 
She was acmitted at tie age cf 3 weeks with an acute 
history of irritability, vomiting, and opisthotonus 
and was sbown to have tilateral haemorrhages into 
the ventricular system Two weeks later a Rickham 
reservoir was inserted D6 ths right latzral ventricle, 
but daily -emoval of cerebrospinal fuid failed to 
control her intracran_al pressure ard she had a 
theco-peritoneal shut wserted. 

At the ege of 442 maths computed tomography 
of the head showed marked ventricular enlargement 
and her theco-periton=a shunt was replaced with a 
ventriculo-peritonea. skunt. After operation she 
developed ventriculits, and Escherachia coli was 
isolated from the lombar and ventricular cerebro- 
spinal fluid. She reqamed seven shunt revisions over 
the next four years. 

When zhe was 4° yzars old, she was admitted 


r i 


with acute pain down the left side of her neck 
associated with torticollis and vomiting. It was 
impossible to measure intracranial pressure because 
of -he occluded Rickham reservoir. Computed 
tomography showed enlargement of the right lateral 
venricle with obvious enlargement of the fourth 
vencricle. (fig 2a). Revision of the right ventriculo- 
peroneal shunt was performed with subsequent 
dec-ease in the size of the fourth ventricle and 
resclution of her symptoms. (fig 2b). 





Fig. 2a Case 2. disproportionate enlargement of fourth 
vertricle, 

Fig. 2b Case2 disproportionate enlargement of fourth 
ver tricle less marked after revision of lateral 
versriculoperitoneal shunt. 


~ 
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CASE 3 

This baby boy was delivered by emergency caesanian 
section at 34 weeks after a concealed placental 
haemorrhage. He was asphyxiated at birth and 
received full intensive care to minimise second- 
ary brain swelling. During his early course he was 
hypoglycaemic and had tonic convulsions. On the 
fifth day he sustained a bowel perforation caused by 
necrotising enterocolitis. On day 13 he was noted to 
have post-haemorrhagic hydrocephalus. Ventricular 
taps and removal of cerebrospinal fluid had no effect 
and initially he had a theco-peritoneal shunt inserted; 
this blocked after 38 hours and he then had a lateral 
ventriculo-peritoneal shunt performed. 

Follow up ultrasonography showed good control 
of his hydrocephalus. At the age of 8 months he was 
admitted with ventriculitis due to Staphylococcus 
albus, for which he was treated with intravenous and 
intrathecal gentamicin and flucloxacillin and shunt 
revision. At this time he had cerebral palsy with a 
diplegia and a right hemiplegia and microcephaly 

At the age of 3 years 4 months he was readmitted 
with a one week history of anorexia and drowsiness 
There was no change in his neurological condition 
but intracranial pressure monitoring carried out 
through his left Rickham reservoir showed inter- 
mittent high pressure readings of 2-67 kPa. There 
was a history of a minor head injury one month 
before his admission Computed tomography 


showed obvious enlargement of the fourth ventricle 
with small lateral ventricles and a small third 
ventricle (fig 3a). He underwent posterior fossa 
craniectomy with exploration of the large fourth 
ventricle and insertion of a cysto-pertoneal shunt. 
Postoperatively computed tomography showed 
considerable reduction in the size of the fourth 
ventricle (fig 3b) and his symptoms resolved. 


CASE 4 
This baby girl was delivered by spontaneous vertex 
delivery at 28 weeks; no asphyxia or respiratory 
distress was noted at birth. Her occipitofrontal 
circumference increased abnormally suggesting the 
development of hydrocephalus, and an ultrasound 
examination at 2 months of age showed gross 
enlargement of both lateral ventricles and a left 
porencephalic cyst. At the age of 2 months a 
ventriculo-peritoneal shunt was inserted. A month 
later isolated enlargement of the fourth ventricle 
was detected on ultrasound examination, At the age 
of 6 months she had a left hemiparesis 

When she was 9 months old she presented with 
paroxysmal episodes of right sided weakness 
associated with fever, and computed tomography 
showed that the lateral ventricles were not grossly 
enlarged and the third ventricle was small and 
displaced. There was a large cystic area in the 
posterior fossa comprising the grossly distended 





Fig.3a Case 3 isolated enlargement of fourth ventricle. 


Fig 3b Case3 resolution of enlargement of fourth 
ventricle after cysto-penitoneal shunt diversion 
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Fig 4a Ccse 4. isolated erdargement of fourth ventricle. 


Fig. 4b Ccse4 reduction nazz of fourth vettricle after 
cysto-p2rto-ieal shunt diversion 


fcurth ventricle, and there appeared to be no 
obvious Communication Jetween the fourth ver- 
tricle ard the supratentormal ventricular system. Her 
right hemiparesis resolved completely on con- 
servative nanagement. 

Four months later she vas admitted with an acute 
a‘tack of anorexia and vomtiog. Clinical examination 
revealed neck retraction, hypertension, and bradv- 
cardia. Ictracranial pressure measured through a 
right lateral ventncle Rrekhem reservoir was 
1-33-1-50 kPa. Compu-ed tomograshy showed 
persisting enlargemert of an isokted fourth 
ventricle [fig 4a) and a cystc-peritoneal shunt was 
inserted. Follow up computed tomography (fig 4b) 
Siowec an improvement in the size of the ventricle 
and the raised intracraniel -ressure in the posterior 
fossa had resolved 


Discusgo1 


Specific enlargement o7 the “ourth ventricle can take 
the form of a disproporticnate enlargement or a 
complete isolated encystment, and although the 
presen-ation of the twe cond-tions mar be similar in 
children who have had shunts inser-ed for post- 
haemorrhagic hydroceplkalis the management is 
quite cifferent. 

In cis>roportionate enlergement ot the fourth 
ventricle the aqueductal zamal 1s patert and this can 
be shown using air ccntcast studies or Conray 
ventriculography, whereas -he foramina of Luschka 
and Megendi are occladed_’ The abncrmality arises 
when zhi type of occLiszon occurs at -he same time 
as abnormal weakness of th> brain stem parenchyma 
around :he fourth vent-icke. Collisicr. of cerebro- 
spinal fuid against the obstruction produces a 


‘water hammer’ effect and results in enlargemen 
of the fourth ventricle. This disproportionat 
enlarzement can be detected by real time ultrasono 
grapLy of the posterior fossa® or computed tomo 
graphy of the head. 

Th= presenting symptoms of both the cases wit] 
this condition suggested raised pressure ın thi 
posterior fossa with bradycradia and respirator 
irregalarities prominant in case 1, and neck pain an 
torticollisin case 2. Although the intracranial pressur: 
was 30t raised in case 1 when measured through | 
Rickman reservoir ın his right latera! ventricle, hi 
symptoms resolved when cerebrospinal fluid wa 
remcved from the lateral ventricle. In case 2 th 
disproportionate enlargement of the fourth ventnicl 
improved and she became asymptomatic afte 
revigon of her lateral ventriculoperitoneal shunt 
Presimably these forms of management ar 
effective because the enlarged fourth ventricl 
remains in communication with the rest of th 
ventricular system. 

The fourth ventricle may, however, becom 
com -letely isolated from the rest of the ventncula 
system when both the aqueduct of Sylvius and thi 
exit foramina of Lushka and Magendi are occluded. 
This acquired condition must be distinguished fron 
other cystic malformations of the posterior fossa.! 
It is never a primary disease in that it occurs onl 
afte- shunting of the lateral ventricular system fo 
communicating hydrocephalus, aqueduct stenosis 
or obstruction to the outlets of the fourth ventricle! 
and only m the presence of the foreign body of th: 
shunt. 

Tne initial reports of the condition were u 
patents who had communicating hydrocephalu 
after infections of the central nervous system.’* ' 
Even ın the children who develop the condition afte 
shutting for post-haemorrhagic hydrocephalus thi 
likelihood of isolation of the fourth ventricl 
developing is greater if they have had episodes o 
vemiriculitis and many children have had multipl 
shunt revisions.’ 

Isolation of the fourth ventricle may be associatec 
witi clinical signs of an expanding lesion in thi 
posterior fossa and ataxia, neck retraction, torticollis 
nystagmus, diplopia, and dysarthria should alert ; 
clirician to the condition in children who havı 
previously had ashuntinserted for post-haemorrhagi 
hydrocephalus. Not only might the symptoms be o 
a con-localising nature, for example, anorexia anc 
lethargy,’ but a subtle deterioration may be difficul 
to detect in these children, who often have severa 
handicaps, and therefore a high index of suspicion i 
recuired. 

Jeasurement of the intracranial pressure throug! 
a reservoir in the lateral ventricle does not alway. 
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help: it was raised in one of our cases and normal in 
another. If the intracranial pressure is measured 
directly from the fourth ventricle, however, it 1s 
raised in symptomatic cases.'° As the fourth ventricle 
is completely isolated from the rest of the ven- 
tricular system, a mistaken diagnosis of malfunction 
of the lateral ventriculopentoneal shunt leading to 
subsequent revision of the shunt may lead to upward 
herniation of the enlarged fourth ventricle, whereas 
independent shunting of the cystic ventricle results 
in control of the condition.’ |! 
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Ductus arter-osus blood flow during first 48 hours 
of life 


M R DRAYTON AND F SKIDMORE 


Department cf Paediatrics, 3ris‘ol Materraty Hospital, and D2partment of Medical Physics, Bristol General 
Hospital, Bristol 


SUMMARY A volumetr-c Doppler technique was used to measure net ductus arteriosus shunt 
during the first 48 houz of life in 30 infants of less than 33 weeks’ gestation, and in 10 full term 
infants. In the full term infants a left to right shunt of 62 ml/kg/minute (95% confidence limits 
43-82) saorily after birth decreased rapidly over the first 12 hours and was not measurable by 48 
hours. The preterm intamts tad smaller left to rizht shants shortly after birth—49 ml/kg/minute 
(95% ccnfidence limits 38-59). There was no obvious subsequent change in the mean shunt, 
althougl by 48 hours tiere was greater variation in the size of the shunt. The respiratory distress 
syndrome cid not affect the size of the ductal shunt, but the shorter the gestation period the 
larger the shunt by 48 hours. A duczal flow of greater than 70 ml/kg/minute at 48 hours of age 
predicted the subsequent Ceveloprrent of a ductal murmur with 75% sensitivity and 100% 


specificicy. 


During imtrauterine life the ductus artermsus shunts 
blood right to left, awa; trom the high resistance 
pulmonary circulation ito the descending aorta. 
After de.ive-y-vascular resistance and pressure fall 
rapidly ım the pulmonary crculation anc rise in the 
systemic circulation, The reversal of the pressure 
gradient across the ductos arteriosus lecds to a net 
left to rght shunt unti fanctional closure of the 
ductus cccurs. In preterm infants clo:ure of the 
ductus is often delayed, Jeading to perssting left to 
night or bidirectional shin& that may decrease lung 
compliarce, mcrease the work load of the left 
ventricle, and decrease rer usion of the myocardium 
and other systemic vascc.az beds. During the early 
days of life these ducal shunts are rot usually 
accompanied by the casdiac murmur which is 
charactecistic of them aiter tae first reek.” ? 

The tame of closure cz -he ductus arteriosus has 
been sudied at necropsy. and ty various 
catheter sation! >® and echccardiogrephic’ tech- 
niques. These techniques are either invasive and 
difficult to interpret,® ox gre sensitive +o small and 
functionally irrelevant jets of blood floving through 
the ductus arteriosus. This study q.tantitatively 
compared the time course of ductal shumting in both 
fuil term and preterm infants during the first 48 
hours of life. 


Patierts and methods 


The velocity of blood flowing within the aorta may 
be calculated from the frequency shift of ultrasound 
scattered back from moving blood corpuscles 
according to the formula: 


velocity = frequency shift x c / 2fcos A 


where c = speed of ultrasound in tissue (1500 
cm/sezond); f = frequency of ultrasound, and A = 
Doppler angle. 

If the aorta is evenly covered by the ultrasound 
beam then the average time and spatial velocity may 
be derived from the frequency power spectrum of 
the shifted Doppler signal. By using the full power 
spect-um, the average velocity may be accurately 
calcu ated, irrespective of variation in the velocity 
profile across the vessel lumen. Volume flow 1s the 
product of average velocity and aortic cross sec- 
tiona. area. If flow ıs measured in this way Just 
above and just below the origin of the ductus 
arter osus then net ductal flow may be calculated by 
subtraction. 

In this study a duplex ultrasound scanner (ATL 
Mk €00) was used to identify the aorta and locate 
the pulsed Doppler sample volume and measure the 
Doppler angle using the real time image. The 
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scanner was interfaced to a microcomputer (Apple 
He), and the full Doppler power spectrum from 
about five cardiac cycles was fed into the memory 
before being processed to remove noise and the 
calculation of the average velocity was made; tt was 
then stored on disc. A 5 mm pulse gate and 100 Hz 
wall filter were used. Imaging was performed at 7-5 
MHz and Doppler studies at 5 MHz. The Doppler 
sample volume was placed in the proximal ascending 
aorta from a substernal four chamber view, in the 
preductal aorta from a suprasternal or left 
supraclavicular long axis view, and in the postductal 
aorta close to the diaphragm from a low substernal 
long axis view. The combination of a discrete pulsed 
Doppler sample volume and duplex Doppler 
imaging allowed us to confirm the precise origin of 
the Doppler signals. 

The aortic diameter at the three sites of Doppler 
velocity sampling was measured using precordial M 
mode imaging from which the area could be 
calculated by assuming a circular cross section. 
Perpendicular preductal aortic M mode measure- 
ments were sometimes umpossible; measurements 
were then made from the real time image. These 
usually correlated closely with the M mode measure- 
ments made postductally. 

Volume flow Doppler systems are susceptible to 
both systematic and random errors. Systematic 
errors are usually due to the preferential sampling of 
central stream velocities. These were minimised ın 
this study by calibrating the system in the laboratory 
using a range of vessel diameters in a pulsatile flow 
ng that was filled with human blood Errors 
in the measurement of vessel diameter and Doppler 
angle are usually random and their effect was 
diminished by taking the mean of at least four 
recordings from each site. 

The Wilcoxon signed rank matched pairs, Mann- 
Whitney U (2 tailed) or Fisher’s exact tests were 
used as appropriate to calculate the significance of 
differences. 

The group born at term comprised 10 infants of 
greater than 37 weeks’ gestation who had no 
perinatal problems (range 38-41 weeks, median 40 
weeks; birth weight 2730-3960 g, median 3275 g). 
Those infants who were bottle fed received 60 and 
90 ml/ke/day on the first and second days of life, 
respectively. 

The preterm group comprised 30 infants born at 
the Bristol Maternity Hospital between June 1985 
and January 1986 at 33 completed weeks of gesta- 
tion or less Those with congenital malformation 
(range 24-32 weeks, median 30 weeks, birth weight 
760-2140 g, median 1430 g) were excluded. Table 1 
summarises their clinical characteristics. A standard 
fluid regimen of 60-80 and 90-120 mli/kg/day was 
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given on the first and second days of life, respect- 
ively 

To assess the effect of respiratory distress the 
mean of the alveolar to arterial oxygen gradients at 
the time of each study was calculated. A division 
point of 200 mm Hg was arbitrarily chosen to 
separate the infants with moderate or severe respira- 
tory disease from those with mild or absent disease. 
To eliminate bias due to gestational age we matched 
13 infants from each group to within one week. 

Doppler recordings were made initially between 1 
and 2 hours of age, and then at 6 hours (in the 
preterm group only), 12 hours, 24 hours, and 48 
hours of age Parental consent was obtained before 
Doppler examination of both term and preterm 
infants. 


Results 


In the term infants the mean ductal shunt at 1-2 
hours of age was 62 ml/kg/minute left to right (95% 
confidence limits 43 to 82). Over the first 12 hours of 
life the shunt had reduced to 14 ml/kg/minute (95% 
confidence limits ~ 6 to + 33, p = 0-005), and by 48 
hours to 0-5 mi/kg/minute (95% confidence limits 
~10 to +11, p = 0-005) (figure). 

In the preterm infants the mean ductal shunt at 
1-2 hours was 49 ml/kg/minute left to nght (95% 
confidence limits 38 to 59, significantly less than the 
shunt in the term group, p = 0-04). Over the 
following 48 hours there was no significant change in 
the size of the mean ductal shunt. There was, 
however, a progressive fall in the median size of 


Table 1 Clinical characteristics of 30 preterm infants 
studied 


Clinical feature No of cases 
Sex (M F) 13.17 
Reason for delivery 
Spontaneous preterm labour 18 
Antepartum haemorrhage 5 
Prolonged rupture of membranes 6 
Hypertension i 
Delivery (vaginal caesarian section) 18 12 
Maternal drugs dunng labour or delivery. 
General anaesthesia 10 
Epidural anaesthesia 4 
Opiate analgesia 3 
Oxytocin 3 
Singletons twins 228 
Respiratory distress syndrome 16 
Respiratory support during first 48 hours 
Positive pressure ventilation 22 
Continuous positive airways pressure 5 
Received muscle paralysis 3 
Survived to hospital discharge 29 
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Figure Ne ductal flow (ml/kz’minate) in term (1=10) and preterm (n=30) infants during first 48 hours of life. Flow left to 
right expressed as positive. Por ts represeat mear “SD) (@) or median (@). 


ductal shunt and a progressive wid2nirg of the 
variety of zızes of shunts (gure). The ductal shunts 
in the preterm infants were sign ficantly gr2ater than 
in tae term infants from 12 sours of age (p= 
0-0038). 

There was no significent difference m size of 
ductal shuat az any age berweer zhe matched groups 
with sever= and mild or <ebsen- respirato-¥ distress 
(tab.e 2). 

Shortly after birth there seemed to be no differ- 
ence dependent on gestationa: age in the size of 
ductal shuat. Although there were only fcur infants 
of less tham 27 weeks’ gestation surviving at 48 hours 
of age, three of them had =uctal shunts gr2ater than 
70 mi/kg/mainute (one as lerge as 212 mi/kg minute). 
Of the remaining 24 infacts stedied of gestational 
age from 27 ta 33 weeks (cue in<ant was to> unstable 
to study az 48 hours), only thrz2 had ductal shunts 
greater than 70 ml/kg/minate at 4& hour: (correla- 
tion coefficient between shumt az 48 bours and 
gestational age, r = —0 47, p = 0-91). 

During zhe study no carziac murmurs were heard, 
but nine irfants subsequer-ly d2veloped caaracteris- 
tic ductal murmurs. Of the 28 infants stucied at 48 


Table 2 Medan ductal sheats im respirator~ distress 
syncrome “milxg/minute) 





Extert of Az? (hots) 

respiratory 

distress syncrome If č 12 24 48 Mean 
(0-43) 

Minimal S 47 MW S51 32 43 

Severe £ 55 50 35 37 38 


hours of age, all of the six with ductal shunts of 
greater than 70 ml/kg/minute went on to develop 
murmurs, while only two with smaller shunts at 48 
hours ‘ater developed murmurs (sensitivity 75%, 
specificity 100%; Fisher’s exact test p = 0-0001). 


Discussion 


Doppler ultrasound offers a safe and non-invasive 
technicue for the assessment of the circulation mn 
newborn infants It nas been used to investigate the 
cerebre| circulation.’ for the measurement of car- 
diac output,!? and in the diagnosis of congenital 
heart disease.'! This study extends the latter ap- 
Slicaticn by measuring flow in the aorta above and 
3elow the level of the ductus arteriosus, thus 
allowir g calculation of the net flow through the duct 
by subtraction A similar technique has been used to 
assess bloodflow to the head and neck.’ Direct 
Doppler measurement of flow within the ductus is 
not feasible as angle and diameter are rarely 
measu~able from the real time image. 

The major limitation of volume-flow Doppler 
techniques 1s its lack of accuracy’; this assumes 
even greater importance when two measured flows 
are subtracted as in this study. Systematic error was 
minim.sed by laboratory calibration of the system 
using a pulsatile flow mg in which blood flow 
could be precisely, accurately, and independently 
measured. Random error in volumetric Doppler 
methocs derives mainly from inaccuracy of the 
measurement of the Doppler angle and the vessel 
diamezer. Error from both sources was minimised 
by making multiple measurements at each site and 
by comparing flow sequentially in groups of infants 


This new technique provides physiological in- 
formation which cannot otherwise be obtained 
without unjustifiably invasive techniques. It may 
also provide useful clinical information about the 
size of large ductal shunts in individual patients, but 
with current machines it 1s time consuming, requires 
great care, and ıs progressively less accurate the 
smaller the ductal shunt. Doppler techniques that 
use an analysis of wave form shape may be more 
useful for routine clinical assessment of the size of 
ductal shunts.!* 15 

The technique used in this study measures the net 
ductal shunt integrated over several seconds. The 
measurement of a net left to right shunt ın an infant 
does not preclude there being a right to left 
component at some point ım the cardiac cycle. At the 
time of the first study (between 1 and 2 hours of age) 
in both term and preterm infants the net ductal 
shunt was left to right, even in the presence of the 
respiratory distress syndrome. This confirms pre- 
vious reports that the major right to left cardiac 
shunt in preterm infants with the respiratory distress 
syndrome is at atrial rather than ductal level.'® 
Placing the Doppler sample volume within the 
ductus itself shows that initially the flow 1s 
bidirectional—right to left in early systole, becom- 
ing left to right in late systole and diastole— 
confirming previous studies using catheters 1 

The size of the ductal shunt is determined by the 
pressure gradient between the systemic and pulmon- 
ary circulations, the degree of ductal constriction, 
and possibly by the angle at which the ductus joins 
the aorta. The net left to right shunt indicates that 
the mean pulmonary artery pressure 1s below the 
systemic pressure even in respiratory distress syn- 
drome. The relatively smaller shunt shortly after 
birth in the preterm group, compared with that of 
the term group, probably represents a decreased 
aortopulmonary gradient due to delayed fall in 
pulmonary artery pressure. 

As far as we know this is the first report of a non- 
invasive volumetric technique to measure the rate of 
closure of the ductus arteriosus. The rapid 
diminution in ductal shunt in the term infants must 
reflect the rapid closure of the ductus itself The 
time to closure is shorter than has been suggested in 
other studies, which have looked qualitatively at the 
effect of the ductal shunt on the pulmonary artery 
waveform.’ These studies may have been measuring 
small and functionally irrelevant ductal jets that 
cause disproportionately large disturbances within 
the pulmonary artery. In the preterm group no 
change in mean ductal flow over the first 48 hours, a 
progressive decrease in median flow, and an in- 
crease in variance within the group indicate that in 
most infants there was some decrease ın shunting, 
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but that this was balanced by a few infants in whom 
the size of the shunt progressively increased. 
Although the numbers were small, it seemed that 
the infants with increasing shunts were usually 
younger than those in whom they decreased In- 
terestingly, in this study, contrary to some previous 
reports, “ we found that the respiratory distress 
syndrome did not influence the size of shunt or rate 
or ductal closure. The previous studies, however, 
did not attempt to separate the independent influ- 
ences of prematurity and respiratory distress syn- 
drome. Either the latter has no effect on ductal 
tone, or the effects of persisting ductal patency are 
counteracted by increased pulmonary vascular tone. 

This study confirms previous reports of pro- 
nounced ductal shunts without characteristic ductal 
murmurs, particularly within the first few days of 
life.” 3 Clinical reference to ‘opening of the duct’ in 
preterm infants may be inaccurate: in most cases the 
duct will have been patent from birth and any 
increase in ductal shunt may be due to an increasing 
gradient between systemic and pulmonary press- 
ures. The absolute values for ductal shunts 
measured in this study, however, even in the 
preterm group, are considerably smaller than those 
recorded in infants with ductal murmurs, wide pulse 
pressure, and incipient cardiac failure in the second 
and third weeks of life. The silence of early ductal 
shunts may be due to a combination of their small 
aortopulmonary gradients, their large calibre, and 
their small volume, which all contribute to a lack 
of turbulence. 

We do not know how much clinical importance to 
attach to these early and usually small left to nght 
ductal shunts. We speculate that during the early 
hours of life the sick or preterm infant may not be 
able to tolerate even an average shunt of 25% of left 
ventricular output because of the stressed and 
perhaps asphyxiated myocardium. If left ventricular 
output ıs not increased by an amount equalled by 
that of the ductal shunt then peripheral perfusion 
will be affected, especially that of the gastrointesti- 
nal tract, kidneys, and possibly that of the brain. At 
the same time the ductal shunt may exacerbate lack 
of compliance of lungs which are already atelectatic. 
Further study 1s required. 

Interestingly, the size of ductal shunt measured at 
48 hours was predictive of subsequent ductal mur- 
murs. This suggests that many infants develop 
persistent ductal patency even at that early age. If 
this ıs so, Doppler ultrasound scanning might be 
used to select those infants who could benefit from 
pharmacological or other intervention to promote 
ductal closure. Again further study 1s required. 


We thank Drs P M Dunn, P J Fleming, and B D Speidel for 
permission to study patients under their care 
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Effects of birth weight, gestational age, and maternal 
obstetric history on birth prevalence of cerebral palsy 


P O D PHAROAH,* T COOKE,’ L ROSENBLOOM,+t AND R W I COOKE 
“Department of Community Health and tDepartment of Child Health, University of Liverpool 


SUMMARY A register of children with cerebral palsy born to mothers resident in the Mersey 
region from 1966 to 1977 was compiled from health service records. Frequency distributions and 
prevalences of birth weight and gestational age differed for those with hemiplegia, diplegia, and 
quadriplegia. In particular, the children with diplegia showed a bimodal frequency distribution. 
Children of normal birth weight with diplegia had a higher prevalence of severe mental 
retardation than those of low birth weight. These differences may be due to survival bias and may 
not be of aetiological importance. Furthermore, the mothers of diplegic infants had a significantly 
higher proportion of spontaneous abortions, stillbirths, and low birthweight infants in their 
obstetric history. This suggests that prenatal factors predominate in the aetiology of diplegia. 


The association between cerebral palsy and pre- 
maturity was first recognised in 1826, when Joerg 
noted that ‘too early and unripe born fetuses may 
present a state of weakness and stiffness in the 
muscles persisting until puberty or later. Sub- 
sequently Little in 1834 observed that contracture of 
the arms and legs occurred in premature infants? 
and later gave his classic description of cerebral 
palsy, in which the association with prematurity was 
again noted. 

More recently the association of cerebral palsy 
with retardation of intrauterme growth has been 
highlighted. Alberman showed in a case control 
study that birth weight was unduly low for ges- 
tational age in infants with spastic diplegia and 
quadriplegia and concluded that some prenatal 
factor was responsible.* McDonald, in a follow up of 
low birthweight infants, also found that birth weight 
and gestational age were independent risk factors 
for cerebral palsy,’ an observation that was sub- 
sequently confirmed by both case control and 
longitudinal cohort studies.® 

The bimodal frequency distribution of birth 
weight of infants with spastic diplegia was first 
recognised by Childs and Evans’ and has been 
confirmed by others. ° On the basis of this 
bimodality and the clinical differences between the 
two subgroups it was proposed that the aetiological 
factors leading to paraplegia and diplegia of low 
birthweight infants differed from those operating 
among infants of normal birth weight 

The relevance of birth weight and gestational age 


as risk factors for cerebral palsy 1s assuming in- 
creasing importance with current trends in obstetric 
and neonatal management. These include the early 
recognition of growth retardation followed by 
induction of labour, and the technological develop- 
ments ın neonatal intensive care with the ability to 
keep progressively smaller infants alive. In the light 
of these developments we report the association 
between birth weight and gestational age in a 
geographically delineated cohort of patients with 
spastic cerebral palsy born from 1966 to 1977 and 
relate it to the observed prevalence of the syn- 
drome 


Methods 


A register was compiled of all patients with cerebral 
palsy born in the years 1966-77 whose mothers’ area 
of residence at the time of birth was within the 
boundary of the Mersey Regional Health Authority. 
As the mother’s area of residence was the criterion 
for inclusion infants born within the region but 
whose mothers’ area of residence was outside 
were excluded, but those born outside whose 
mothers’ area of residence was within the region 
were included. These inclusion and exclusion 
criteria were applied because denominator data for 
live births obtamed from birth registration docu- 
ments are published according to the mothers’ area 
of residence at the time of birth. 

The register was compiled from several sources, 
including the handicap registers of all health districts 
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in the regicn, the national register of famulies 
claiming fancly disability alsovence maintained by 
the Rowntree Trust in York, records of children 
attending schools for the educationally subnormal 
and the phys.cal-y handicaprec, and a search by the 
Office of Population Census2s and Surveys (OPCS) 
of all death certificates in whica cerebral palsy 
featured as the underlying cause of death. 

The type of c2rebral palsy was categorised from 
information in che clinical records of each child. 
The notes of all doubtful cas2s wer2 reviewed by one 
of us (LR). The spastic and mized spastic syndromes 
provided the material on whicn this raport is based. 
Patiects with symmetrical or nearly symmetrical 
spasticity of the .egs with lesser or 20 involvement of 
the arms were C2signated as having spastic diplegia 
Patients wit unilateral spasticity of one arm or one 
leg, or both, were designated as having hemiplegia, 
and chose whose arms znd legs were equally 
affected, were designated as having spastic quad- 
riplegia. 

The moth2r’s hospital obstetric record was used to 
obtain the ckJId’s birth weight. Denominator 
numbers of live births in the Mersey region for 
determining the prevalence ot infants with cerebral 
palsy at brth were obtained from the Registrar 
Generals end OPCS tables of >irth registration. 
Grouved birthweight specific data for infants 
weigking 2500 gor less were obtained from the LHS 
27/1 returns compiled by the Department of Health 
and Social Secuzity (DHSS) from birth notifications. 
Numbers o7 live born infarts weighing over 2500 g 
were obtaned by subtraccing notifications of 
births of 2530 g or less from tctal durth registrations. 

To subdivide the denominator data for infants 
weighing over 2500 g into. 508 g categories national 
data from England and Wales were used to obtaur 
the propornon of infants ir each category and these 
were applied tc the total pop.latcon of live births in 
the Mersey region to estimate the number of births 
in each bicthweight categor7.!’ 

Gestational age at birtL was obtained from the 
hospital okstet-ic records tor £40 cases in which the 
date of the las! menstrual perioc was fairly certain. 
In an addrional 51 cases en estimate of gestational 
age was found in the paeciacnc records. To obtain 
the denominazor for the aunber of births in each 
gestational age group the proportions in each group 
in the 1970 British birth cokort were apphed to all 
live births ın the Mersey region * Data from 1970 
related to singe births only. The 1970 cohort had to 
be used because there is no other routinely pub- 
lished source of data givunz tke frequency distri- 
bution for gestational age. 

Appropniateness of birth weighi for gestational 
age allowing for sex was Ceterm:ned by reference to 


standard charts giving third, 10th, and 50th cen- 
tiles. Data on the number of previous spontaneous 
abortions, stillbirths, live births, and infants weigh- 
ing 2500 g or less were obtained from each mother’s 
obstetnc record. 

Almos: all the children were assessed by a clinical 
psycholozist at least once, usually when school 
placemert was being considered. Various assess- 
ment procedures were used. Where possible mental 
ability was classified according to intelligence 
quotient (IQ). Severe retardation was determined 
by an IQ of <50, moderate retardation by an IQ of 
50-69, and normal or minimal retardation by an IQ 
of >70. 

The significance of differences between propor- 


tions was calculated using x? low column analysis. 


Table 1 Type of spastic cerebral palsy classified by ‘sex 











No (%) No (%) No (%) 
with with with 
hemiplegia diplegia quadriplegia 
Male infants 114 (58) 81 (54) 149 (60) 
Female in-ants 83 (42) 68 (46) 98 (40) 
Total 197 (100) 149 (100) 247 (100) 
Male femele 
ratio 141 121 151 
40 7 
---- Hemiplegia (na197) | / \ 
354 |—— Quadriplegia (n=244) ' 
— — Alllivebirths E&W \ 


€1.5 -20 -25 ~30 ~35 
Kilograms 


-40 >40 


Birthweight frequency distnbution of cerebral 


Results 


The study population comprised 593 cases of spastic 
cerebral palsy. Table 1 shows the cases according to 
type of cerebral palsy and sex. There was a 
preponderance of male patients, and the three cat- 
egories of syndrome showed similar male:female 
ratios. 


BIRTH WEIGHT AND SPASTIC CEREBRAL PALSY 
Fig 1 shows the frequency distributions of birth- 
weight for the three types of spastic cerebral palsy. 
Excluded from this analysis were five cases in 
whom there was no record of birth weight (two 
with diplegia and three with quadriplegia) 

The hemiplegic and quadmnplegic infants showed a 
unimodal distribution which was shifted to the left 
compared with the distribution of all live births in 
England and Wales. Those with diplegia showed a 
bimodal distribution with the major peak among the 
low birthweight infants. The differences in the 
frequency distribution of birth weight of the infants 
with spastic cerebral palsy were explained when the 
birthweight specific prevalences were examined 
(fig 2). (In this analysis the infants with cerebral 
palsy born in 1966 had to be excluded because 
denominator data on the numbers of live births in 
each birthweight category ın the Mersey region were 
not available.) There was an exponential rise in the 
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prevalence with decreasing birth weight in all three 
subgroups of spastic cerebral palsy, but the rise was 
most pronounced for those with diplegia. Thus the 
bimodality of the frequency distribution of birth 
weight m those with diplegia derived from a 
combination of the high rates among those of lower 
birth weight, even though the denominators were 
small, and the large numbers of births at the higher 
end of the birthweight frequency distribution. 


GESTATIONAL AGE AND SPASTIC CEREBRAL PALSY 
In two cases (one of diplegia and one of quadriplegia) 
the gestational age was not recorded in either the 
maternal obstetric or the paediatric notes; the 
analysis was based on the remaining 591 cases. 

The frequency distribution of gestational age was 
similar to that of birth weight for all three subgroups 
of spastic cerebral palsy, the diplegic infants again 
showing a bimodal distribution (fig 3). The gesta- 
tional age specific prevalences increased with 
decreasing gestational age except among those 
whose gestational age was <28 weeks, where the 
prevalence was low (fig 4). 

As with the frequency distribution of birth weight 
the bimodality of the gestational age curve for 
infants with diplegia was the consequence of the 
high prevalences among those infants whose ges- 
tational age was <36 weeks. 
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Table 2 Aporopriateness of csociaing bith weight and 
gestational aze. Values are numbers (%) of irfants 


Centiles Hemiplegia = _Diplena Cradnplegia 
(n= 197) (n=1 7) {n=244) 
<3rd centile 22 (11-2) 25 ( 70) = (16-0) 
<10th centile 48 (24 4) 50 ( 40) & (35 7) 
<30th centile 130 (66 0) 114 (7-6) 157 (64-3) 


APPROPRIATENESS OF ASSOCIATIVE BIRTH WEIGHT AND 
GESTATIONAL AGE 

Tabl22 shows the proportions of cases falling below 
the third, 10th, and 50th centiles on the charts of 
birth weight for gestational age. The analysis 
concerns 588 cases in which both birth weight and 
gestational age were recorded. In all three cat- 
egon2z of cerebral palsy a disproportionate number 
were small for gestational age; 11-2%, 17-0%, and 
16-0% of those with hemiplegia, diplegia, and 
quadrinlegia, respectively, fell below the third 
centil2 A higher proportion of infants with diplegia 
seemec to have retarded growth at birth, while 
those 1th hemiplegia showed the least growth 
retarcation, but these differences were not signi- 
ficant 


MENTAL ABILITY AND BIRTH WEIGHT 

There were 574 cases in which birth weight was 
knowr and a record of mental ability available. 
Table 3 shows mental ability ın the three categories 
of cerebral palsy according to their birth weight 
groups. A greater proportion of those with quadri- 
plegia showed severe mental retardation (64%, 
compa-ed with only 24% and 13% among those with 
diplegia and hemiplegia, respectively). 

In the very low birthweight group (<1500 g), all 
three ca-egories of cerebral palsy showed a greater 
proportion of mfants with normal mental ability 
compared] with the other birthweight groups (1501-— 
2500 g and >2500 g). 


MATERNAL OBSTETRIC HISTORY 
All concestions before the birth of each index case 


Table 3 Mertz ability by tyre of cretra!l peasy and birth weight (alues are numbers (%) of infants) 





Buth weight Mental . bilit? All 
and diagnosis 
“corma Moderately Severely 
retarded retarded 
ŽI50 g 
Hemuplegia E (83) 1 (17) 0 (0) 6 
Diplegia € (76) 2 (10) 3 (14) 21 
Quadnplegia 4 (47 4 (40) 2 (20) 19 
1501-2500 g 
Hemiplegia aT (69) 6 (15) 6 (iS) 39 
Diplegia = (65) 10 (17) 11 (18) 60 
Quadnplemga TD (22) 8 (17) 28 (61) 46 
>2500 g 
Hemiplegia 1B (743 19 (13) 19 (13) 151 
Dipkegia B (i 11 (17) 21 (32) 65 
Quadriplegia 32 (22% 19 (11) 118 (67) 176 
Total 
Hemiplegia 142 (74) 26 (13) 25 (13) 196 
Diplegia s= (60) 23 (16) 35 (24) 146 


Quadnplegia 52 {23) 31 (13) 148 (64) 232 
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Table 4 Outcome of previous conceptons (Values are numbers (%) of infants) 








Spontaneous Stillbirths Low birthweight Normal Total 
abortions live births birthweight conceptions 
infants 
Hemuplegia 35 (14 0) 2 (08) 18 (7 2) 195 (78-0) 256 (100) 
Diplegia 55 (24 6) 8 (3-6) 23 (16 3) 138 (61-6) 224 (100) 
Quadnplegia 57 (12 6) 14 (3-1) 28 (6-2) 353 (78 1) 452 (100) 





were Classified according to whether the outcome 
had been a spontaneous abortion, a stillbirth, a live 
birth weighing <2500 g, or a live birth weighing 
>2500 g. Asummary of the outcomes of all previous 
conceptions according to type of cerebral palsy is 
shown in table 4. The difference was highly signi- 
ficant; in particular, the mothers of diplegic infants 
had had a greater proportion of spontaneous 
abortions, stillbirths, and low birthweight infants 
than the mothers of hemiplegic or quadriplegic 
infants (7’=28-2, df 6, p=0-0001). 


Discussion 


The bimodal frequency distribution of buth weight 
of the diplegic infants confirms previous obser- 
vations.’~'° The interpretation that this bimodality is 
the result of different aetiological factors, however, 
requires reassessment. In support of this thesis 
Childs and Evans noted that the proportion of 
severely mentally retarded infants was greater 
among infants of normal birth weight than among 
those with birth weights of <2500 g.” An alternative 
interpretation is that survival of infants in the two 
birthweight categories is biased according to the 
severity of brain damage, for which the marker 1s 
the degree of mental retardation. If this were so the 
low birthweight group would be less likely to show 
severe mental retardation because the most severely 
affected cases would have been aborted or died 
before the diplegia was recognised. In the normal 
birthweight group the severely mentally retarded 
have a better chance of survival because they do not 
have the additional hazard of prematurity. While 
the diplegic infants may not be a single entity, their 
aetiological subdivision cannot be justified on the 
basis of the bimodality of the birthweight distn- 
bution curve. 

Another explanation of the higher proportion 
of severely mentally retarded among diplegic infants 
with normal birth weight could be that the longer 
the infant remains in a hostile intrauterine environ- 
ment the greater the neurological deficit. 

Drillien et al also noted differences between 


premature and mature cases in the mothers’ social 
class distribution, age at marriage, and fertility 
pattern and concluded that these were attributable 
to differences in aetiology.'4 These results can, 
however, be explained by survival bias without 
invoking aetiological differences. 

The survival bias is further evident on exami- 
nation of the prevalences specific for gestational 
age. We have confirmed that infants with spastic 
cerebral palsy fail to grow normally ın utero, with a 
disproportionate number, particularly of those with 
diplepia, being small for dates. Among infants with 
a very short gestational age (<28 weeks) there is a 
sharp fall in the prevalence of cerebral palsy (fig 4). 
The sharp fall is likely to be an artefact of 
incomplete ascertainment because not only are the 
infants with cerebral palsy premature but their 
growth is retarded so that the chance of survival 1s 
severely compromised. 

The bias introduced by differential survivals 
highlights the dangers inherent in advancing 
aetiological hypotheses on prevalence rather than 
incidence. In the current state of knowledge no 
study of cerebral palsy can provide data on in- 
cidence; at the very best only prevalence at birth can 
be determined because there 1s no method of 
ascertaining how many affected pregnancizs are 
aborted or stillborn. Any factor that affects rates of 
abortion or stillbirth may also affect the prevalence 
of cerebral palsy at birth without being of aetio- 
logical importance. Even the ascertainment of 
prevalence at birth 1s incomplete because it 1s 
impossible to recognise all cases of cerebral palsy 
among those infants who die. 

The higher proportions of spontaneous abortion, 
stillbirth, and low birthweight infants 1n the obstetric 
history of the mothers of diplegic infants lend 
support to the observation made by Dejerine that 
the aetiological factors leading to diplegia were 
prenatal in onset as opposed to those leeding to 
hemiplegia, which were postnatal.’ Freud, who 
first used the term cerebral diplegia, nated the 
difference in symptoms between that syndrome and 
hemuplegia; the former showed a diffuse bilateral 
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symme-rical defect of the brain wherzas the latter 
showed a gross lesion.™ In tkis contex infants with 
quadriplegia should be subdivided inh those with 
diffuse lesions, anc who can be classified with 
diplegic infants, and those who have couble hemi- 
plegia. [f such a dist_nccion cannot always be made 
on clinical examination, technological advances such 
as ultrasound scanning computed tomography or 
magneti> resonance imzzing may help to delineate 
more precisely the epriemiology of the cerebral 
palsies and allow the fcrmu!a-ion of specific aetio- 
logical hypotheses 


The autho-s gratefully acknow edge finarcial support from the 
Mersey Rezonal Health Aathctity 
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Selective medical examinations on starting school 


E M O’CALLAGHAN AND A F COLVER 


Beaconhill Children’s Centre, Cramlington, Tyne and Wear 


SUMMARY Selective medical examination of children starting school has been operated in 
Cramlington for five years, and the data for the school year 1984-85 are reported. It is argued 
that the ‘routine medical’ is an outdated concept and that its abolition would allow more time for 
more important aspects of educational medicine including help for adolescents, disabled children 
in school, and deprived children who have not received basic health surveillance. 


Since 1959 there has been no statutory obligation to 
carry out medical inspections of children at particu- 
lar ages. Many local authorities became selective in 
their re-examination of children between 7 and 16 
years but most retained the routine medical ex- 
amination at school entry. This need has now also 
been questioned. The Court committee stressed the 
importance of observation by teachers and health 
Visitors in the assessment of a child at school entry 
and felt that routine medical examinations failed to 
identify children’s current problems.' Lowdon et al, 
in a study of 1255 routine school entry medical 
examinations, concluded that ıt would have been 
more profitable to coordinate information already 
available from the records of clinics and health 
visitors, and from class teachers, and hearing and 
vision screening, and thereby to select only a few 
children for formal examination.? Whitmore, in a 
study of 351 routine school entry medical examina- 
tions, concluded that there was a strong case not 
only for reducing the number of school entrants 
examined in some areas, but also for maintaining or 
improving the content and quality of the examina- 
tions of those selected.? 

In 1978 a system of selective school entry medical 
examinations was introduced in Cramlington. We 
describe that system, report on the data for the 
school year 1984-85, and discuss why we believe a 
selective system should be used by more health 
authorities. 


Methods 


Cramlington ıs a new town, started in 1965. It has a 
population of 26000, of which 5000 are school 
children. It has a well circumscribed area in which 
family doctors operate from two health centres 
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Most children are seen at the preschool clinics either 
by their family doctor or by a clinical medical 
officer. Doctors examined children aged 6 weeks, 
2% years, and 4 to 4% years. 

When a child starts school the parents are given a 
pamphlet explaining the school health service. 
During the first term all parents are sent a letter, 
which explains the system of selective school medi- 
cal examinations and asks them whether they would 
like their child to see the school doctor. 

If a child’s immunisation record 1s unknown or not 
up to date the parents and the family doctor are 
informed. One year later the child’s immunisation 
record on the health district computer is inspectec to 
discover whether the omitted immunisations have 
been given. All children have their hearing and 
vision screened by technicians during their first year 
at school 

When the child has been in school for a term a 
class review is arranged between the school doctor, 
reception teacher, school nurse and head teacher. 
This review takes about 45 minutes for 30 children 
The doctor brings to the review details of the 
preschool surveillance received by the child, and of 
identified medical problems. Any concern the 
teacher may have about a child can therefore be 
discussed in the hight of medical anformation of 
which the school may have been unaware. Most 
children do not give cause for concern and the 
discussion can therefore concentrate on the few who 
do. The school then ensures that parents know of 
this concern and appropriate referral 1s made 
to—for example, the educational psychologist or 
speech therapist. Children on the non-accidental 
injury register are specifically discussed at the class 
review. Children are selected for medical examination 
only if there is: no preschool medical record; insuf- 
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Table Reasons for selectan for medical =xamination 





Reason No of 
children 
Preschool records not availasE 73 
No documertation of height neart, testes 5 
ClanficatoOn of previously nctzd medical problems 5 
Request by school 7 
Request by parents 5 
Total ; 95 


cent de-ail in the record co be sure that height, 
heart, ard zestes have been checked; a need for clari- 
fication about a known medicel conditicn or special 
educational need; the teecher has a wcrry about a 
child; or the parent has requested a corsultation. 

Between 20 and 30 m rutes are allowed for each 
medical 2=xamination, ard the results aze discussed 
with teachz2rs if parents are egreeable 


Results 


Ten primacy schools in Cramlington kad 494 en- 
trants in the schcol year September 1984 to August 
1985. Cf these, 96 (19%) were selected ta be seen by 
the school doctor. Most 24d a medical examination 
because -heir preschool record was noz available, 
anc in only one was a prcblem ideatiated (enuresis). 
Twenty two children were seen for other reasons 
(table). Di the seven caidren reviewed at the 
request cf -heir school, rvo were seen because of 
pocr cco-d nation and cumsiness; cne because of 
delayed speech; one becuse cf small s-ature; one 
for unnery frequency; two children were seen 
because tiey had a high rate of absentee sm. Of the 
five children seen at their parents’ request, three 
required r2assurance, o12 needed treatment for 
enuresis, and one child cid not attend 

Twelve children and their parents did not attend 
thei- first acpointment, bi: after two further invita- 
tions ory two children hed not been seea and their 
health v.s:tars were informed. 


Discussion 


This report describes one vezr of selective medical 
examinations carried out cn school eatry in Cram- 
lington. Tae system has been running for five years, 
is n> longar expermmen-cl, and is accepted by 
teachers anc parents. We sepor-: it because 90% of 
health autacrities continue to expect roucine medi- 
cal examinacions for all sulcren when they start 
schoo] (CR Haines, personal communicztion) and 


we regard this as a poor use of time which could be 
better spent on other aspects of educational medi- 
cin 

The main argument against a routine system is 
that the orgamısation of medical care has changed 
anc he important diseases which originally justified 
routme examinations are under control. Babies are 
now examined by doctors at birth; malnutrition 1s a 
rare problem; chronic infections such as tuberculosis 
are row uncommon; medical care is available free of 
charge to all preschool children and health visitors 
encd.1rage the use of this service Defects in vision 
and hearing are better identified by a screening 
service than as part of a medical examination. 
Educational psychologists now have the responsi- 
bility for assessing learning difficulties. 

The new problems of childhood which have 
emerzed and with which a school health service 
shoukd be concerned are the effect of handicap on 
schecl life, the social, behavioural, and emotional 
difffeulties of children, and language difficulties. 
These are precisely the problems which are difficult 
to assess at a medical examination, but which come 
to lizat at school, and which are best dealt with by 
close cooperation between doctors, teachers, and 
psychologists. 

Wren the routine medical examination at school 
entry was a ‘reasonable idea’ and a ‘reasonable use 
of resources’, the burden of proof for its abolition 
restec with those who favoured such action. For the 
reasoas already outlined, a selective system now 
seems to be the reasonable idea and reasonabie use 
of resources, so the burden of proof for the 
retention of routine school medical examinations 
now rests with those who favour their retention. 
They nust show that a routine medical examination 
will centify new problems which are amenable to 
treatment and which would not come to light in 
othe: ways. To our knowledge such proof is not 
available: indeed, the recent studies we know of 
suggest that identification of an important treatable 
cond.tion at a routine medical examination is rare 
A study of 124 such examinations by Polnay et al 
failed to identify any new conditions.* In Newcastle 
40 chidren not selected for a medical were later 
examined as part of a research project and one new 
abnozmality (an inguinal hernia) was found. 

An ergument in favour of a routine system is that 
a neacodevelopmental examination can be per- 
formec. This takes various forms but usually con- 
centrases on soft neurological signs such as clumsi- 
ness, mixed laterality, and choreiform movement. 
Such 2<aminations are useful for research purposes 
but ir our view should not be routine because the 
range cf normal is not clearly defined, there 1s large 
interckserver variation; and children with learning, 
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language, and behaviour difficulties are more likely 
to have minor neurodevelopmental abnormalities 
than controls. The reverse, however, is not true.° In 
addition, many minor neurodevelopmental prob- 
lems improve spontaneously.’ Learning and be- 
haviour difficulties are not helped by treatment of 
an associated neurodevelopmental abnormality, and 
there are dangers in drawing to the attention of 
parents and teachers a problem of uncertain prog- 
nosis and importance which 1s unlikely to respond to 
treatment. 

Although our report is from a new town, the 
Riverside Project in Newcastle showed that a similar 
system is practical m a deprived inner city area and 
argued that a selective system is even more impor- 
tant in such areas. The need for doctors to support 
teachers is greater ın inner cities as many parents do 
noz attend routine medical examinations and do not 
see the relevance of the school health service. 
Resources in a selected system can be concentrated 
on the children who do not attend child health 
clinics, or about whom there is no record of 
screening and immunisation. These are the children 
about whom there should be concern 

Whether a selective system saves time depends on 
how many selective medical examinations are 
needed after the class review. In the Riverside area, 
where the preschool services are underdeveloped 
and the population is mobile, 40% of children 
needed to be seen at school entry. No time was 
saved, but the time was used more profitably. In 
Cramlington only about 20% of children needed to 
be seen, so time was saved and was therefore 
available for other aspects of school health— 
notably, to help adolescents, disabled children in 
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school, and deprived children who had not received 
basic health surveillance. 

Most health authorities have already abandoned 
routine medical examinations after children have 
started school. Has not the time come for a similar 
change at school entry? Rather than wasting re- 
sources on routine activity, should not examination 
be directed to those children starting school who 
have not received the small number of important 
screening tests available and to those children about 
whom the teacher or parents are concerned? 


We thank Dr John Tuke for many of the ideas in this article, and 
Mrs Joan Ryne for prepanng the manuscript and for her efficient 
adminstration of the Cramlington school health service 


References 


! Committee on Child Health Services Fit for the future London. 
HMSO, 1976 (Cmnd 6684) (Court Report) 

2 Lowdon GM, Walker JH The school health service and the 
school doctor bridging ın health Oxford: Nuffield Provincial 
Hospitals Trust 1975 

* Whitmore K The past, present and future of the health services 
for children in school In Macfarlane JA, ed Progress in child 
health Vol 1 London Churchill Livingstone, 1984 

* Polnay L, Hull D Community paediatrics London Churchill 
Livingstone, 1985,184 

3 Tumer S Riverside Child Health Project Evaluation report 
Newcastle. University of Newcastle upon Tyne, 1983 

© Kalverboer AF A neurobehavioural study in preschool children 
London: Spastics International Medical Publications, 1975 
90-4 


7 Gillberg IC Children with minor neurodevelopmental dis- 
orders Dev Med Child Neurol 1985,27:3-16 


Correspondence to Dr A F Colver, Beaconhill Childrens Centre, 
Cramlmegton, Tyne and Wear NE23 6EH 


Received 20 May 1987 


Archiv2s of Disease ua CkEdheod, 1287, 62, 1044-1049 


Bone marrow transplantation in the treatment of 
d-mannosidosis 


A WILL.” A COCPER,f 2 HATTON,+ I B SARDHARWALLA,}{ D I K EVANS,* 
AND E F STEVENS- 


*Depcrament of Haemaiology and {Willink Biochemical Genetics Unit, Royal Manchester Children’s 
Hospita?, Manchester 


SUMMARY Bone marrow <ransplantation was performed in a patient with a-mannosidosis. To 
our knowledge this is tae 3st zime such treatment has been attempted. The patient died 18 weeks 
after successful graftinz axi specimens of tissues wer2 obtained at necropsy. Alpha-mannosidase 
activity in spleen and liver was just below normal (spleen 102 pmol/g/hour, control 113-330; liver 
25 umol/g/hour, control A—131). Splenic a-mannosidase activity was indistinguishable from the 
control enzyme with respect to the Michaelis constant, heat stability, and inhibition by cobalt 
ions, as was 86% oZ the liver enzym=. In brain tissue o-mannosidase activity was 7% of controls, 
and less taan one third hac the properties of the normal enzyme. Oligosaccharides were present 
only in small amounts in kver and :pleen, whereas (ey were greatly increased in brain tissue. 
Electron microscopic pictures of liver and spleen tissue showed normal morphology, but brain 
tissue sa=wed definit2 vacuolation These findings suggest that transplantation reversed the 
somatic changes of a-nanrosidosis Dut did not affect :ysosomal storage within brain tissue. It is 
conclud=< that marrcw transplantation may not be a suitable treatment for a-mannosidosis. 


Bone meérrow transplartaticr has been used to 
correct several inborn error: of metzbolism by 
grafting dcnor leucocytes which synthesise the 
missing enzymes. Initial »esulcs in the mucopolysac- 
chazidoses, Hurler’s syncirom2 (mucop>lysacchar- 
idosis I> and Sanfilipro’s syncrome (mvcopolysac- 
charidosis II)! sugges: ttet trensplantatton may be 
beneficial In a recently reperted case ef infantile 
Gurgang icsidosis,”? however, gression of hepatic 
and spleric enlargement withaut mprcvement of 
cerebral symptoms was describ2d. We re dort a case 
of a child sith a-manncsiccsis (an oligosa=charidosis 
with man} clinical similari-izs to Hurler’s syndrome)? 
who received a bone marrow transplant, and we 
discuss the biochemical aad electron microscopic 
findings in tissues removed at necropsy fo lowing his 
death 18 we2ks after g-afing. 


Case report 


A 7 year old boy had typical cinical fearures of a- 
maniosidoss of faciel <fysmorphism, dysostosis 
multiplex, rental deficiercy, d2afness, h=patosple- 
nomzgaly, ead recurrent infecuons.** The lympho- 
cytes were vacuolated and Ig concentration was 


low at 3-56 g/l (normal 6-75—-18-0). There were 
abnormal oligosaccharide bands in the urine and 
leucccyte o-mannosidase activity was grossly re- 
duced at 2.9 umol/g/hour (normal 250-1100 pmol/g/ 
hour. In view of the recurrent infections and 
hepa-csplenomegaly his prognosis was poor and he 
was trlikely to reach adult life.° For this reason and 
because reports of bone marrow transplantation in 
similer inherited disorders seemed encouraging,' 
bone marrow transplant was performed. The donor 
was the patient’s 31 year old mother who had a one 
haplot-pe mismatch but who shared the same HLA 
DR ype, and showed no reactivity on mixed 
lymphocyte culture. 

Befcre operation the patient was given busulphan 
2 mg’Ee on four consecutive days followed by 
cyclopLiosphamide 60 mg/kg/day for four days. A 
dose of 3-010°%/kg of cells was infused. Cyclosporin 
A was ziven as prophylaxis against graft versus host 
disease. Despite this he developed severe (grade DI) 
acute graft versus host disease. Nine days after 
transplant he had generalised erythema, moderately 
severe diarrhoea, and raised liver enzyme activity 
with alanine transferase reaching 228 IU/L. He was 
given large doses of methyl prednisolone (1 g/m7/ 
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day on five consecutive days) and a suspected 
infection was aggressively treated with netilmicin 2-5 
møkg, azlocillin 100 mg/kg, and metronidazole 10 
mg/kg, each three times daily, and amphotericin 500 
ug/xg once a day. 

Four weeks after transplantation a bone marrow 
aspirate showed normal cellularity but reduced 
numbers of megakaryocytes. Chromosomal analysis 
of marrow cells showed a female karyotype in all 15 
celis examined. Leucocyte a-mannosidase activity 
was normal at 406 pumol/g/hour and remained 
so until the patient’s death. Free plasma 
a-mannosidase was recordable at 12 pmol/I/hour 
(normal 20-100 pmol/V/hour) and oligosacchanduna 
was considerably less than before grafting. The 
hevatosplenomegaly regressed to normal and 
vacuolated lymphocytes were no longer seen ın the 
peripheral blood. 

Over the next 12 weeks his progress was compli- 
cated by thrombocytopema with recurrent bleeding 
and by neutropenia, lymphopenia, and hypogam- 
magiobulinaemia, resulting m recurrent sepsis 
Graft versus host disease of the skin became 
troublesome with a fluctuating maculopapular rash 
on limbs and trunk, and persistent erythema of the 
soles and palms. Attempts to control this by 
increasing doses of immunosuppressive drugs were 
associated with lymphopenia and a reduction ın free 
plasma a-mannosidase (fig 1). This was reversed by 
withdrawal of all immunosuppressive drugs without 
progression of his skin rash. 

He died from bronchopneumonia, 18 weeks after 
transplantation. Necropsy was carried out within six 
hours of death. Candida albicans was grown from 
the lungs although he had been treated with 
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intravenous amphotencin for three weeks before 
death. Examination of marrow, which had shown a 
46XX karyotype only 10 days before death, showed 
normal cellularity There was no evidence of graft 
versus host disease except for the skin. Apart from 
the lungs, the only organ showing histological 
abnormality was the brain which showed focal 
haematoxyphil masses, probably due to calcifica- 
tion, and focal astrocyte gliosis in the white matter. 


Material and methods 


TISSUES 

Samples of liver, spleen, and brain tissue were 
obtained at necropsy. Aliquots for electron micro- 
scopic examination were placed in 3% glutaralde- 
hyde, the remainder being snap frozen ın liquid 
nitrogen for biochemical studies and stored at 
—70°C until use. Samples from age matched controls 
were treated in an identical manner. All samples 
were obtained within six hours of death. 


OLIGOSACCHARIDE CHROMATOGRAPHY 

Tissue samples were homogenised in water using an 
all glass homogeniser (Gallenkamp) and protein was 
precipitated by adding an equal volume of 5% (w/v) 
trichloroacetic acid. After centrifugation (4000 g for 
30 minutes) aliquots of the supernatants equivalent 
to 5 mg of wet weight tissue were applied in 1 cm 
streaks to plastic backed silica gel chromatography 
plates (Whatman). Plates were developed, twice for 
10 cm, in butanol/acetic acid/water (2/1/1; v/v‘v). 
Carbohydrates were located using orcinol-sulphuric 
acid stain.’ 


ENZYME STUDIES 
Tissue samples were homogenised ın 0-1% Tnton X 
100 at 4°C and sonicated on ice (Rapidis Model 50 
ultrasonic disintegrator), at three bursts of 10 
seconds at half power with 30 second intervals 
between bursts. After centrifugation (500 g for five 
minutes at 4°C) the supernatants were used for 
enzyme assay. Alpha-mannosidase activity was de- 
termined using 2 mM 4-methylumbelliferyl-a-D- 
mannopyranoside in 0-2 M sodium phosphate/0-1 M 
citric acid buffer, pH 4-0, as substrate 

The assay contained 20 ul buffered substrate and 
sample (0-8-5-5 g protein/]) ın a final volume of 40 
ul. Incubation times were 15-60 minutes at 37°C. 
Reactions were terminated by adding 2 ml 0-5 M 
sodium bicarbonate sodium carbonate, pH 9-5, and 
the fluorescence produced was measured in an 
Amuinco Bowman fluorocolorimeter (excitation 360 
nm, emission 440 nm). Specific activities were 
calculated as umol/g protein/hour. Protein concen- 
trations were determined by the method of Lowry.® 
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The 2ffezt of cobalt :cns was investgated by m- 
cluding 0-10 mM coba-tous sulphate ir the standard 
assay.© Michaelis constert values were Cetermined by 
Hanes plots using final substrate corcentrations of 
0 5-10 mM. For thermal stability studies. samples were 
diluted 9/1 (v/v) with 0-2 M sodium pbcsphate/)-1 M 
citric acid buffer, pH €+), heated at 68C for up ta 
60 minutes. and cooled cn ice before say. 


Results 


Tain layer chromatography cf oligosaccharides ex- 
tracted from tissues showed only sligkt increases in 
the livez and spleen of the patient compared with 
those of controls, but severely abnormal storage of 
oligosaccharides had perzisted in the patient’s brain 
(fig 2). 

The tacle shows that almost sormal amounts cf 
acid a-mennosidase activity were preset in the liver 
and splee-, but the actiury in the brain was only 7% 
of the m2an control value Acid o-nannosidase 
from the Datient’s spleen was stable -> heating at 
60°C, as was 86% of th2 activity in liva, but about 
70% cf toe residual acaity in the bran was heat 
labile (fz 3). 

In all cortrol tissues and <-mannosidase activity 
was inhioited by cobalt Das. In the patiznt’s tissues, 
activity in the spleen skowed identical inhibition 
while taet n the liver wes only slightly -ahibited and 
thet in tne brain showec abot a threefold stimula- 
tion (fig 4). When these exper:ments were repeated 
after premoubating the tis1e homogenats at 60°C for 
one, hour, no difference in the effect ci cobalt was 
found between the con:rol end the petient’s acid 
d-manrosicase activity im any lissue (fig 3). 

Apparen: Michaelis comstant values determined 
by Hares plots were meesured for cortrol enzyme 
and in patteat’s tissues both before anc after heat 
inactivation at 60°C (table). Tae apparert Michaelis 


ee Re a RTS 
Sian r Eg 





Fig2 Ofg2seccharide chron tography of necropsy tissues 
(left to ngat normal spleen, pament’: spleen, ncrnal liver, 
patient's liver, normal brain; patients brain, anaurine from 
patient before zansplant 
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Fig5 Effect of cobalt tons on patient's brain @ and liver O 
a-mannostdase activity after preincubation at 60°C for one 


hour 


ccnstant of the enzyme in the patient’s splenic tissue 
was identical with control values, but the patient’s 
liver and brain tissues before heat inactivation 
produced non-linear plots. Preincubating the tis- 
stes at 60°C produced values for the enzyme in 
patient’s liver and brain identical with those from 
controls (table). Electron microscopy of liver (fig 6a) 


yee eT 


Fig6a Electron micrograph of liver 18 weeks after 
transplant showing normal morphology 





Table Alpha-mannosidase- specific activity and some 


properties of necropsy tissue 


Specific Michaelts 
activity constant 
(umoligihour)} (mM) 
before 
heating 
Spleen 
Patent 102 10 
Controls (n=3) 
Range 113-339 0 9-1 0 
(mean 194 76) 
Liver 
Patient 29 Non-lmear 
Controls (n=3) 
Range 30-131 0 8-1-0 
(mean 53 6) 
Brain. 
Patient 31 Non-linear 
Controls (n=3) 
Range 21-65 0-9-1-0 
(mean 43-7) 


“For 60 minutes at 60°C 





Fig 6b Electron micrograph of brain 18 weeks after 
transplant showing pronounced cytoplasrnic vacuolation. 


Michae.s 
constant 
(mM) 
after 


heating” 


10 
0 9-1-0 


10 
0-8-1-0 


1-0 


07-09 


1048 


showed normal morphoiczy in contrag to the pro- 
nounced cytoplasmic vacuolazon reported in 
untreated patients with a-mannosidosis” The brain, 
howevez, showed extensive vacuolation of the 
cytoplasm (fig 6b), sugg2st.nz iittle or ne degradation 
of the mannose rich oligosaccharides stared within its 
lysosomes. 


Discussbn 


Acid a-mannosidase activity has three properties 
which allow normal cc mutant a-mnannosidosis 
enzymes <0 be distinguisted. Normal erzyme is heat 
stable t €0°C, while mutant 2nzym= is rapidly 
inactrvated at this temperature." Cobalt ions inhibit 
nermal acid a-mannos case activity tut stimulate 
residual mutant enzyme® The mutant acid a- 
manncsrdase activity hes a much higher Michaelis 
constant than normal enzyme.“ 

Acid a-mannosidase ectivity of the patient’s 
spleen was indistinguisketle “rom the control en- 
zyme wih respect to hea: stability (fig =), inhibition 
by cobalt ions (fig 44. and Michaeiis constant 
(table) This ıs to be expected beceuse of the 
concentration of white c2J: in this orgar.. The white 
cell population was shown consistently to originate 
irom the donor by its femme karyotype. The slightly 
reduced specific activity of acd a-mannosidase 
compared wih control valz: (table probably reflected 
the carrier state of the bone marrow doror. 

The n2ar normal acic c-mennosidase activity in 
the patient’s liver was psctably due to £ mixture of 
abnorma a-mannosidoss 2nzyme and normal en- 
zyme transferred from ccror white celb. This was 
shawn bz: the partial irstability -o heating (fig 3) 
(the mutant enzyme being hea: labile a- 60°C); the 
reducec inhibition by cobalt ions (fig 4) due to 
stmulaticn of the mutav enzyme by cobalt ions; 
and the enomalous Hanes plots due to the differing 
Mizhaels constant values >37 the normal and mutant 
enzymes. After destruction of the mutant enzyme 
component by heating, a narmal Michaelis constant 
value of 1 mM (table) arc inhibition by cobalt ions 
simular to controls were :Ecwn (fig 5). Of the total 
acid a-mannosidase activi}, 86% was r10rmal en- 
zyme comtributed by donor cells, shcwn by its 
thermal scebility (fig 3). cme of this activity was 
attributab e to white cells m vessels within the hver. 
The regressicn of hepatomegaly, absence of cyto- 
plasmic vecuolation (fig 6¢), and the presence of only 
residual amounts of abnortel oligosacchandes (fig 2) 
strongly siggested that no-mal acid o-mannosidase 
had been transferred to he>aic lysosomes, facilitating 
degradaticn of stored mamacse rich oligosaccharides 
within the lysosomes. Sirılar chnizal regression of 
somatic a>normalties has beer reported in other 
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lyso:omal storage diseases after bone marrow 
tranzplantation.! 2 

Ir patients with a-mannosidosis the brain may 
contain up to 21% of the mean control a- 
mancosidase activity.’ In our patient the enzyme 
activity in the brain was 7% of the mean control 
value {table). Less than one third had the properties 
of normal enzyme with respect to heat stability (fig 
3), mbibition by cobalt ions (figs 4 and 5), and 
Mictaelis constant (table). It is not possible to say 
whether the small amount of normal enzyme was 
alreaty present before bone marrow transplanta- 
ton, but no residual activity with the properties of 
nonral enzyme was seen in cultured skin fibroblasts. 
Thus the normal acid a-mannosidase activity of the 
patients brain, possibly contributed by donor cells, 
was only about 2% of the mean control values. At 
least part of this residual activity must have been 
due t= white cells within vessels in the bram. Indeed, 
the persistence of cytoplasmic vacuolation (fig 6b) 
and grossly abnormal oligosaccharide storage within 
bram tissue (fig 2) suggest that little if any normal 
acid <1-mannosidase had crossed the blood brain 
barrier and entered lysosomes within the brain cells. 

These results correlate well with the case of a 
chimeric Angus calf with o-mannosidosis.!! The 
calf, xhich exhibited male phenotype, obtained a 
natural transplant of lymphocytes from its normal 
femal2 twin during fetal development as a result of 
placertal fusion. Chromosome analysis of 200 lym- 
phocytes showed two cell populations, 77% 60XX 
and 23% 60XY, indicating 77% of lymphocytes 
were Sonor’ in origin. At necropsy, performed at the 
age ot 14 months, liver, pancreas, and lymph nodes 
were .ess affected than those of a control group of 
animas with a-mannosidosis, but the brain was 
histolcgically similar to that of affected animals. 

Several animal models of lysosomal storage 
diseases have been identified and central nervous 
systerr changes evaluated after bone marrow trans- 
plantaion. Considerable a-fucosidase activity was 
recent:y shown in the brams of dogs affected by 
canine fucosidosis following transplant, and central 
nervous system lesions were reversed.” In other 
animal models—for example, sphingomyelinase 
deficiency! and B-glucuronidase deficiency’* of mice 
and ar sulphatase B deficiency of cats!*—no transfer 
of enzyme to brain was seen. This suggests that there 
are differences in the amounts of enzyme which cross 
the blcod brain barner. In those disorders in which 
transfe- of minute amounts of enzyme takes place it is 
doubtful whether any functionally beneficial effect on 
the brain can be expected. 

In tte one reported case of bone marrow trans- 
plantation in a patient with metachromatic leucody- 
stropht the white cells in the cerebrospinal fluid 
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were shown to onginate from the donor’s grafted 
bone marrow.!6 This finding should be interpreted 
with caution. As the bone marrow is the main source 
of white cells in the cerebrospinal fluid, their 
presence ın that fluid is to be expected, but it would 
be misleading to conclude that the enzyme has 
actually crossed the blood brain barrier and entered 
the brain tissue. A progress report on this patient’s 
neurological state and mental development is re- 
quired. 

It has been argued that bone marrow transplanta- 
tron should be performed as soon as possible after 
birth if maximum benefit is to be obtained,” but this 
devends on the amount of enzyme transferred into 
the brain. Although our patient did not have a 
transplant until the age of 6 years, the quantity of 
normal a-mannosidase transferred was extremely 
small. Whether more prolonged survival of the 
present case would have changed the biochemical 
findings in the brain and produced any functional 
benefit ıs open to speculation. We think that this is 
unlikely as clinical, biochemical, and electron mic- 
roscopic changes in the liver and spleen were 
extremely rapid From our results we conclude that 
bone marrow transplantation may not affect the 
neurological course of patients with a-mannosidosis. 
It ıs also possible that other lysosomal storage 
disease affecting the central nervous system (such as 
some mucopolysaccharidoses) may not respond to 
this form of treatment.’ It ıs therefore important 
that if such patients die after bone marrow trans- 
plantation every effort should be made to undertake 
the type of studies we have described, so that the 
results of treatment can be quantitated precisely. 


We thank members of the nursing staff of the bone marrow unit for 
their devoted attention to this patient We also thank Professor B 
Marsden for his help in mterpreting the electron micrographs 
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Special report 


Mental developmert in congenital hypothyroidism 


after neonatal screening 
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In ~9€1 at the Internatzonal Congres: of Mental 
Retarcacion in Vienna the late Henning Andersen, 
one of the founder membz2rs of the European 
Society for Paediatric Endocrinology (ESPE), 
emphasised the importance cf early Ceatment of 
children wita congenital hypothyroidism and hoped 
thet methods would soc be evailable o allow the 
diagnosis tc be made soon after birh.’ At the 
annual meeting of ESPE :n 1974 Pierre Rochiccioh* 
was the first in Europe ta report such a method, and 
in 1°78 and 1979 reports on nacional? end regional 
neonatal screening programmes*® for diagnosing 
congenital lrypothyroidi.m were preserted. These 
actiulties prompted the ESPE to start collaborative 
sttłies cn congenital hs>otbyroidism. 

A workinz party was established consisting of 
three ESFE members cssisted by experts in the 
spectral problems to be studied. To facilitate interna- 
tional collaboration one representative from each 
country was appointed. The tasks of tae working 
party comprmsed making recommendaticns on tech- 
nical problems, organistrg follow up cf patients, 
writing. regular progress reports, and carrying out 
colladorazive studies. Information was exchanged by 
letters, questionnaires, a2] progress rep rts sent to 
all remters of ESPE and ochers partcipating in 
neonatal thyroid screening. 

This paper gives the results of a ccllaborative 
study cn me2ntal develooment ın chidren with 
conzenizal hypothyroidism diagnosed by neonatal 
thyroid screening” and th> latest progress report on 
how screening programmes ere being developed in 
Eure. 

Ch Idren with congenital hypothyradism are 
heterogeneous with regard <o vanoas factors 
thar may influence mentel development. Some are 
related to congenital hypc-thyroidism—fo- example, 
athyroidism, ectopic thyroid gland, dyshormono- 
genesis, prenatal onset of aypothyroidism, and age 
at stert cf treatment—while others are not—for 


example, complications of pregnancy and delivery, 
assoGated disorders, congenital malformations, and 
the socioeconomic state of the family. 

As a result of the collaboration of paediatricians 
and psychologists from 14 European countries we 
were able to analyse the importance of some of 
these fectors in the mental development of a large 
numter of children with congenital hypothyroidism. 
Two <juestionnaires were sent out: one asked for 
data cn individual children with congenital 
hypothyroidism, the other concerned the reference 
or coitrol values for the respective developmental 
and iatelligence tests used in the different centres. 

Inittally we planned to express the results of 
developmental and intelligence tests (DQ, IQ) as a 
standard deviation score, a method that would have 
enabled us to pool results of different tests and age 
groups. Unfortunately, this plan had to be aban- 
donec because the relevant reference values neces- 
sary were not available or did not represent un- 
selected population samples. The results are there- 
fore expressed as absolute figures for age and test 
methcds separately. Statistical analyses were carried 
out with the Mann-Whitney and Kruskal-Wallis 
tests. 


Results 


A total of 928 questionnaires on children with 
congetital hypothyroidism were obtained, 138 could 
not be analysed, however, because answers were 
incomalete or sample numbers per test were too 
small “or statistical evaluation, or both. The follow- 
ing analysis is therefore based on data on 790 
children who underwent a total of 1590 tests. Table 
1 shows the aetiology of the congenital hypothyroid- 
ism amd the age of the children at the start of 
treatment. There were 571 girls and 216 boys; the 
sex of three of the children was not specified. One 
hundred and forty seven had had complications 
during pregnancy or delivery, and 71 had associated 
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Table 1 Aetiology of congenital hypothyroidism and ages 
at start of treatment 







Age at start 
of treatment 


(days) 








Athyroidism 221 1-15 212 
Ectopic thyroid 343 16-30 333 
Dysnormonogeness 81 31-45 146 
Other 20 46-60 40 
Unknown 125 61-90 27 


91 and over 18 


ilinesses or malformations. The socioeconomic state 
of the family as judged by paternal occupation and 
maternal education was high in 172, middle in 394, 
and low in 162; in 62 it was not known. In 46 
children socioemotional conditions were considered 
to be inadequate. 

The screening programme was successful in that 
thyroid substitution was initiated in 545 infants 
(69%) before the age of 1 month. In the remaining 
children, however, treatment was delayed, some- 
times for more than 90 days, which 1s unacceptable 
for a neonatal screening programme unless treat- 
ment was postponed intentionally: in some newborn 
infants with raised serum concentrations of thyroid 
stimulating hormone, concentrations of thyroxine 
were normal in the beginning. Repeated estimations 
at intervals of two weeks showed, however, a 
decline in thyroxine concentration and a rise in 
thyroid sumulating hormone concentration, indicat- 
ing the necessity for thyroxine replacement, usually 
at the age of 2-4 months. 


Table 2 shows the results of the developmental 
and intelligence tests applied at different ages. They 
are all generally accepted methods of evaluating 
mental development in infants and children. The 
numbers tested decreased with age because neonatal 
thyroid screening was introduced only during recent 
years. For the same reason the number of children 
tested in many of the participating centres over the 
age of 5 years was relatively small for statistical 
evaluation. 

Fig 1 is a summary of DQ and IQ results grouped 
according to age and test methods. In an attempt to 
show the influence of msk factors and associated 
findings on mental development simultaneously, the 
results are given as means (SD) in four columns 
showing the total number of children with congent- 
tal hypothyroidism, the number with additional risk 
factors, the number with associated diseases or 
malformations, and the number without other find- 
ings. Mean DQ and IQ scores were within the 
normal ranges in most age and test groups. Risk 
factors and other diseases were associated with 
lower mean scores. Conversely, children without 
risk factors or other diseases tended to have higher 
mean scores. This pattern was seen in most age 
groups and test methods with sufficient sample sizes. 

Interestingly DQ and IQ scores obtained with 
different test methods at certain ages showed large 
variations. As these tests were carried out in various 
centres we do not know whether the variations are 
due to different handling of the test methods or 
differences in the populations tested, or are inherent 
in the test methods themselves. This merits further 
study. 

The influence of the socioeconomic state of the 


Table 2 Methods of testing development and intelligence ın 790 children at different ages 











Method Age at testing (years) Total 
No 
6 months 1 LIA 2 3 4 5 6 7 
Brunet-Lezine 99 253 75 162 64 15 4 672 
Griffiths 64 152 70 95 66 42 16 505 
Bailey 26 19 118 10 173 
Stanford-Binet 2 30 15 10 1 1 59 
Terman-Merrill 18 12 26 2 58 
Snijders-Oomen 31 1 32 
WPSI - 1 23 1 25 
WISC 14 3 17 
Kramer 4 8 4 16 
HAWIVA 2 13 15 
Gesell 7 2 1 10 
NEMI 5 3 8 
Tctal 163 438 166 395 187 138 60 26 17 1590 





WrPSI=Wechsler preschool and primary scale of intelligence, WISC=Wechsler intelligence scale for children, HAWIVA=German 
vezsion of WPPSI, NEMI=Nouvelle echelle métrique de l'intelligence 
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Fig . 
acccrding w age and test mctiods. 


iam-ly, clessified as hizn, ruddle, ami low, was 
tested by che Kruskal-Wallis analysis >f variance. 
Tab e 3 stows that differences between the three 
classes were not (or wea<ly) significant m infants up 
to 1 year =f age. There was, however, a significant 
increase in impact on merl develooment with 
increasing age. 

Acncnz che factors di-ect:} related tc: congenital 


Table 3 Irfluence of socnecanamic state of family on 
mental development 





Age Test method No*  Aralysis of 

(year) vætance (p value; 
Brunet-Lezure 99 NE 

[ams { Gniffiths 64 NE 
Brunet-Lezin2 253 NE 

1 Gnifiths 152 <t 05 
Bailey 26 NE 

1% Brunet-Lezine 75 <C 005 
Griffiths 70 <C-01 
Brunet-Lezin= 162 <C 01 

2 Gniffiths 95 <C O01 
Bailey 118 <C 001 

4 Griffiths 66 <GCOl 

~ Stanford-Bin: t 30 NĒ 
Gniffiths 42 NE 

4 Terman-Mernl 26 <{(-005 
a 31 <G025 

5 16 <{-05 


“Test grouss with n<4 were cpclucec 


Dep 2lopmental and =rtelizence quotietts in 790 children with congerutal hypothyroidism. Results are grouped 


hypothyroidism that may influence mental develop- 
ment we have studied aetiology and delay in starting 
treatment. We found that athyroid children had 
lower JQ and DQ scores than those with ectopic 
thyroid glands in 19 of 21 test groups. Table 4, 
however, shows that these differences were signifi- 
cant in only five groups. Hence, the aetiology of 
hypothyroidism seems to play a minor part in mental 
development. 

In many of the athyroid infants treatment was 
started relatively late. It seems that the length of 
time for which they were completely deprived of 
thyroid hormones after birth was the predominant 
factor. We tested this assumption by correlating the 
age at the start of treatment with the results of 
developmental testing. To exclude the influence of 
other factors this analysis was carried out in athyroid 
infants without perinatal risks or associated findings. 
Fig 2 shows this correlation in athyroid infants at the 
age of 1 year, the only age group large enough for 
statistical analysis. As these 116 children were tested 
in different centres and by different test methods 
absolute figures could not be used for this evalua- 
tion. Individual results were therefore expressed in 
terms of the standard deviation score devised from 
the meen and SD of each child’s own test group. Fig 
2 shows that there was a significant negative 
correlation between mental development and the 
age at the start of treatment. DQ scores of infants 
for whom thyroid substitution had been started 
during the first month of age showed a more or less 
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Table 4 Influence of aetiology on mental development analysed by difference in DQ or IQ scores between patents with 


athyroidism and those with ectopic thyrord glands 





Age Test method No Difference in 
(yeas) tested DQ {p value) 
E nanihs Brunet-Lezme 99 <0 001 
Griffiths 64 0 023 
Brunet-Leaine 253 <0 001 
l Gniffiths 152 NS 
Bailey 26 NS 
Gesell 7 NS 
Brunet-Lezine 75 0-046 
1% Griffiths 70 NS 
Bailey 19 NS 
Brunet-Lezine 162 <0 001 
2 Griffiths 95 NS 
Bailey 118 NS 


nomal distribution, whereas DQ scores of children 
treated later than 50 days of age were all below the 
normal mean. These results underline the import- 
ance of starting thyroid replacement treatment as 
early as possible. 


Conclusion 


The aim of neonatal thyroid screening is to prevent 
mental retardation by diagnosing hypothyroidism 
early and starting thyroid replacement treatment as 
socn as possible. With fairly simple and inexpensive 
means it should be possible to shift the distribution 
curves of DQ and IQ that were found in hypothy- 
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Age at start of therapy (days) 





Age Test method No Difference in 
(years) tested 10 (p value) 
3 Griffiths 66 NS 
Stanford-Binet 30 NS 
Gniffiths 42 NS 
4 Terman-Mermill 26 NS 
Snijders-Oomen 31 NS 
5 Gniffiths 16 NS 
WPPSI 23 NS 
6 WISC 14 NS 
7 HAWIVA 13 NS 


roid patients before screening started towards those 
of healthy children (fig 3). The results of our 
collaborative study show that we are approaching 
this aim. This study also shows that risk factors and 
other diseases may also have a considerable influ- 
ence on mental development and should not there- 
fore be neglected in such an investigation. 

In response to our inquiry in 1985 we received 
detailed data on the mental development of nearly 
1000 individual patients with congenital hypothy- 
roidism, which represents about 14% of all children 
with congenital hypothyroidism detected in Europe 
since the introduction of neonatal thyroid screening. 


Fig2 Influence of age at start of 
treatment on mental development: 
correlation tested in athyroid 
infants without risk factors or 
associated findings at age of 1 year 
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Fig3 Distribution of DQ and IQ 
scores in children with congenital 
hypothyroidism before 
introduction of neonatal thyroid 
screening (left) and ın healthy 
children (right); arrows indicate 
shift of mental outcome towards 
normal 





Table 5S regress report’ <eenatal thyroid screening in Europe baszd on inquiries of ESPE working group on congenital 
hypothyroidism 


Year Fo e ejns Increase No of cases Incidence of 
SCTE@LC per year detected congenttal 
hypothyroidism 

1979 150 80 +1 033 320 429 1 3500 

1930 2 5 S00 + 75) 100 744 1 3400 

1981 3 26 €00 + 463 670 951 1,3500 

1932 3 75 70 + 269 841 1064 1 3500 

1983 39= Ni 1250 1 3150 

1984 x + 244 385ł 

1985 440 0f 1273+ 1 3450 
1973-85 247 3f 6518 1 3800 


*No separate zata collect on trar. 1975 to 1973 and in 1984, ftotal No recorded in February 1986, mean increase 


This shows that in macy screening centres many 
chidren have not ony œen diagncsed and treated 
but also colowed up carefully. 


Progress report 


Table 5 stews the restlts o? the lates: inquiry in 
January—Fetruary 1986 During 1985, 4 400 000 
newborr imfants were screened in Eurove and 1273 
children wita congeritel hypothyroidism were di- 
agnosed ‘mce 1975, the <eginning of neonatal 
thyroid screening in Euroce, neerly 25 000 000 
infants keve been tested arc 6500 children with 
congenital hypothyroidism have been diagnosed, an 
incidence of one in ebcut 3€00 newborn children. 
After an 2arly rapid iacrease m the number of 
infants teing screened zach vear the -ate 1s now 
stabilising as screeming prcgrammes have been 
widely introduced. National <creenmg programmes 
coverirg ove: 90% of necnztes have beer introduced 
in Austda Belgium, Cermazk, Fmlaad, France. 
Federal Republic of Gesmamyv, Greece, Hungary. 
Icelanc, Ireland, Isra2l, Luxembourg, The Nether- 
lands, Norvzy, Spain Sweden, Switzericnd, and the 


United Kingdom; programmes covering 50-75% of 
neonates have been introduced in Czechoslovakia, 
Italy Portugal, and Yugoslavia; and programmes 
covering 10-20% of neonates have been introduced 
in the Democratic Republic of Germany and 
Polaad. This ıs indeed a great success considering 
that neonatal thyroid screening was first introduced 
only 10 years ago. 


Data cn mental development w children with congenital hypothy- 
roidrsta were obtained from the following physicians and psycholo- 
gists (sted ın alphabetical order according to countries and cities): 
Belgurn: M Verboven (Brussels), R Wolter (Brussels), M 
Vanderschueren-Lodeweyckx (Leuven), JP Bourguignon (Liége), 
P Mabeeux (Louvain). Denmark: B Brock-Jacobsen (Roskilde/ 
Copenhagen) England DB Grant (London) Federal Republic of 
Germeny’ A Grueters (Berlin), M Klett (Heidelberg). Finland. M 
Virtaner. (Helsinki) France JP Farnaux (Lille), M David (Lyon), 
JE Toxblanc (Parts), P Rochiccioli (Toulouse) Greece S Pantela- 
kis (Athens) Israel J Sack (Tel Hashomer) Italy E Cacctari 
(Bologna), C Romano (Genova), G Chiumello (Milan), G 
Giovannelli, C Volta (Parma), L Moschim (Rome), GC Mussa 
(Turns, D Gaburro (Verona) Netherlands A Kalverboer (Gro- 
ningen). Norway S Heyerdahl (Oslo) Scotland HJ Jackson 
(Glasgow) Sweden A Ihcla, A Larsson (Uppsala) Switzerland: K 
Zuppinger (Berne), P Srzonenko (Geneva), R hg (Zurich). 
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Paediatric Endocnnology and was supported by Nordisk Gentofte 
A/S Denmark and the Swiss National Science Foundation Grant 
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ON ARRESTED CEREBRAL DEVELOPMENT, 
WITH SPECIAL REFERENCE TO ITS COR- 
TICAL PATHOLOGY.’ 

By B. SACHS, W.D., 
KEW YORK. 
UR knowlecge of the patholcgical substratum of the 

O various fo-ms of mental d2rangement is still very 


imperfect. In the majority of cases, there may be 
no marked changes in the structure of the brain; or, if 
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One hundred years ago Sachs! published ın great 
detail the clinical features, diagnostic signs, and 
pathology of a patient with a ‘new’ condition which, 
with that of Warren Tay,’ was to bear his name. 
Sachs did not know in 1887 that Tay had forestalled 
him 

In 1881 Tay (1843-1927) described the case of a 12 
month old infant who from the age of 2 or 3 weeks 
had increasing weakness of the neck and limbs. Of 
the optic fund: he wrote; ‘in the region of the yellow 
spo: in each eye there was a conspicuous tolerably 
defined large white patch, more or less circular in 
outline, and showing at its centre a brownish red, 
fairly circular spot. which seemed to be a gap in 
the white patch through which one saw healthy 
structure.” This is well shown in the colour plate 
accompanying the case report. Tay called in his two 
colleagues Jonathan Hutchinson (1828-1913) of the 
eponymous teeth and Hughlings Jackson (1835- 
1911) of epilepsy fame The great neurologist could 
throw no further light on the case, saying there 
seemed no evidence of cerebral affection to account 
for the weakness. Six months later at post mortem 
examination the sole cerebral abnormality noticed 
was a large cavity containing old blood clot outside 
the left lateral ventricle.” 

Warren Tay, a general surgeon, ophthalmologist, 
and dermatologist, was ‘an untinng hospital officer 
. . . adding the subject of pediatrics at the Hospital 
for Children Hackney Road... . He was a walking 
dictionary at the London Hospital in the nineties,’ 
and ‘would suffer even fools gladly.” 

Bernard Sachs (1858-1944) was a different sort of 
man, outgoing, humorous, and widely known. He 
was president of the New York Academy of 
Medicine and in 1931 president of the First Interna- 
tional Congress of Neurology in Berne. He wrote 
nearly 200 papers and a text book. His parents were 
said to have eloped from Bavaria to Baltimore 
where Bernard was born. Although he maintained 
his German contacts, he was American in mind and 
preferred to be called Barney. / 

After four years at Harvard he entered the 
medical school at Strasbourg, a recent German 
ccnquest, at a time when the Johns Hopkins, 
Cornell, and New York medical schools did not 
exist. He went on to study under Charcot in Paris, 
eventually becoming professor of neurology at the 
New York Polyclinic and attending physician at 
Mount Sinai, Montefiore, and Bellevue Hospitals. 

In July 1887 he presented his paper on ‘arrested 
cerebral development’ before the American Neuro- 
logical Association. It was published in October the 
same year and described the progressive condition 
from the age of 2 to 3 months, until death at the age 
of 2 years, of a girl whose mother had been thrown 
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out of a carriage when five months pregnant. The 
child’s progressive weakness gave normal muscular 
response to galvanic and faradic stimulation. The 
decreasing intellectual process was accompanied by 
loss of vision, but not of hearing. As Sachs wrote, 
“The slightest touch and every sound were apt to 
startle the child.’ 

Neither Tay nor Sachs comed the famous phrase 
‘cherry red spot’, but Sachs quoted the report of the 
New York and Berlin ophthalmologist Herman 
Joseph Knapp (1831-1911): ‘Child two to three 
months; nystagmus vibratorius . . . Fovea centralis 
of a cherry red colour surrounded by an intense 
greyish white opacity.” Knapp is said to have 
reported his findings at the 17th meeting of the 
Heidelberg Ophthalmological Society, as published 
in the proceedings of that meeting, but I have been 


- unable to trace this. 


When Knapp saw the child again at 1 year and ten 
months she was totally blind with complete optic 
atrophy: ‘disc as white as paper with scarcely any 
trace of blood vessels Maculea lutea essentially as 
before’ (It is doubtful if neurologists used 
ophthalmoscopes at that time. The electric 
ophthalmoscope was invented later by Charles 
Henry May (1861-1943) of New York.) The 
patient’s eyes were not examined after death, but 
the optic nerves were variously stained and found to 
be normal. ‘Blindness must therefore have been due 
either to the retina! changes or to the deficient 
cortical condition, or to both’.' Sachs noted that 
similar fundal appearances had been reported by 
Magnus and by Goldzieher, but without explana- 
tion. According to Sachs, their reports appeared in 
1855 i 

Sachs’s own account is distinguished by careful 
pathology with detailed descriptions of convolutions 
and sulci, and there ıs a striking photograph of the 
brain after fixation. Blocks were made from six sites 
on each cerebral cortex, and sections cut from all 
except the cuneus which was too brittle, although 
paraffin and celloidin embedding were already in 
use at that time. Pronounced changes in shape, 
axis, nuclei and nucleoli were found in the small and 
large pyramidal cells, with hardly any of a normal 
appearance. ‘In some cells a partly normal and 
partly pathological character of the cell body is 
visible’. Neuroglia and white matter were normal. 
There are two drawings (X70 and x500) by Ira 
Thompson van Gieson (1866-1913) whose name 
survives today in the connective tissue stain, and 
whose initials [VG may be seen on each plate. In the 
same year 1887 Wadsworth’ of Boston described 
a further case, acknowledging the priority of Sachs’s 
paper. Sachs’s colleague, the ophthalmologist 
Knapp, contributed to the ensuing discussion. 
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Later developments 


Three yeers after hs first communication Tay 
reported that three chidren in the ov7ginal family 
had by then been affécted.? Four v2ars later he 
coted corsanguinity of the parents in =nother case.” 
In 188€ Kingdon® men-ioned Jewish parentage, but 
Sachs”? zecumulated further information: as a Jew- 
ish phvstian working among the arge Jewish 
population in New York, by 1896 he had encoun- 
tered 19 cases. The disease was ‘a'ma-t exclusively 
observed in Hebrews’, and he commented on how 
often parents were rekted by blood. 

There tne matter reszed for near_y half a century 
until the zalactolipid (GM3 gangliosice) stored in 
the brain was identifed.'!/-> Enzymlogists dis- 
covered the enzyme which was mussinz in affected 
children," and showed reduced con<=ntrations in 
their pa-eats.'® The cordition was thus defined as a 
lipid storage disease duz in the infentile form (type 
1) to dzfčiency of hexnsaminicase 4, with high 
concentrations of hexosaminidase B The way was 
then oper to radical prevention Pantial enzyme 
deficiency can be detected in carrizrs of the gene 
and affected fetuses di-ing pregnancy. 


Tay anc Sachs 


The twc discoverers looked at their observations 
rather differently. Warren Tay was :aterested in 
identifying he disease and its nature and left a 
particularl~ good record of tke appearance of the 
optic fuad . Bernard Sechs in his first report was 
concerned 29t so much wth the particular disease as 
with the relationship between mind ead brain.’ 


‘Our knew.edge of the -athologica? su 3stratum of 
the varios forms of mental derangement: is still very 
imperfecz. In the majority of cases, there may be no 
marked charges in the s-cucture cf the drain; or, if 
there be any changes at ll, they are entirely beyond 
our ken, and cannot be made out by our present 
methods of investigation As mental pahiology is in 
its infancy rt is but natural that we shoud first seek 
for structura. changes in those conditicas in which 
the departure from the normal is greate:t, in which 
the mind ts disturbed as a whole, end not merely 
with refe-emce to a single part or facult7: though I 
shall at once declare my belief that derangement of a 
part of the mind means deorganisation, more or less 
complete of the entire mental mecharism. 


While we zte even now 17 poss2ssion of many facts 
concerning “ke morbid structure! changes in demen- 
tia paralyica changes tha- accompany the complete 
dissolution DF a fully de-eloped and orce normal 


mind, we have busied ourselves but little with the 
morbid changes that often affect the brain, and 
consequently the mind also, when both are yet 
undergoing the process of evolution. These cases of 
retarded development, of idiocy, of mental imbecil- 
ity, call them what you will, seem to me to possess a 
deep pathological and physiological interest. From 
the pathological changes found in these cases of 
extreme mental defects, we are entitled to draw an 
inference regarding the normal functions of those 
nervous elements here found deficient, and we may 
well argue with regard to such broad facts as an 
absolute lack of mentality, although it may be a long 
time to come before we shall be able to explain the 
morbid mechanism underlying fixed delusions, hal- 
lucinations, and the like, or to state exactly what the 
structural changes are in paranoia, in circular 
insanity, and in other grave mental troubles. The 
condition which I have the pnivilege of discussing 
before you to-day represents not only such changes 
as come about in the process of evolution, but 
represents changes of the earliest period of infantile 
development.’ 


I thank Dr Rosemary Stephens for advice and the libranans of the 
Royal Society of Medicine for assistance 


P R Evans 
24 Abbey Road, 
London NW8 9AX 
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Forty years ago 
Icterus neonatorum: its mcidence and cause 
L Findlay, G Higgins, and M W Staner (Oxford)}—Arch Dis Child 1947;22:65-74 


In this paper Findlay and his colleagues set out to determine the incidence and cause of “physiological jaundice” With a 
definition of hyperbilirubinaemia as a plasma bilirubin >1 mg/dl (17-1 pmol/l), the incidence was 81% ın 73 infants. No 
correlation was found between the concentration of bilirubin in umbilical cord blood and the matunty of the fetus, but 
premature infants were more likely to develop jaundice than mature ones Only four of the 73 infants, however, were 
below 35 weeks’ gestation. A current theory that icterus neonatorum was due to excess haemolysis was dismissed on the 
basis of haematological studies, such as the haemoglobin curve durmg the first three months, and the absence of 
appreciable erythroblastosis or of reticulocytosis after the first few hours of life. On the other hand, the search for 
evidence of the failure of the neonatal liver to excrete bilirubin at the normal adult rate had to depend on tests that, by the 
standards of today, were inadequate for the purpose—for example, analysis of plasma proteins, the Takata-Ara reaction, 
and measurement of faecal bilirubin excretion Not surprisingly, most test results were mconclusive, but the authors, 
having excluded excess haemolysis on reasonably satisfactory evidence and having found some diminution ın the 
excretion of bilirubin by the infant with jaundice compared with the infant without jaundice in the first few days of life, 
concluded that icterus neonatorum was due to hepatic immaturity. 


Comment. It may be difficult for younger paediatmcians to realise that in 1947 little or nothing was known of the 
conjugation of bilirubin in the liver cells, of the binding of bilirubin to albumin ın the plasma and extracellular fluid, or of 
the snterohepatic circulation f 
(Lecnard Findlay was one of the few British paediatricians with a truly international reputation before the second world 
war. In 1923 his appointment as Professor of Medical Paediatrics in the University of Glasgow was the start of the first 
University Department of Paediatrics in any British University He built a great reputation for his studies on rickets, 
rheumatic fever, and congenital syphilis He was among the first to integrate clinical paediatrics with the basic sciences 
Findlay was an autocrat with argumentative tendencies In 1930 in his early 50s he quarrelled with his colleagues in 
Glasgow and moved to the Princess Elizabeth of York Hospital in London In London, and later in Oxford, he never 
seemed to make the impact on international paediatrics that had characterised his work ın Glasgow He died while the 
above paper was ‘in press’.) 

J H HUTCHISON 
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Current topic 


Unorthodox allergy procedures 


T J DAY_D 


Department of Child Mealth, University of Mancnester 


Paedtatr.cians are increasingly having ~o pick up the 
pieces wren ventures i-to bizarre alle-gy treatment 
meet wiz disaster Tus paper reviews some un- 
orthodox allergy procedures m current use. 


Urine treatment 


The patient’s own urine 1s given orally, sublingually. 
intramuscularly, or top.callv.’ The doses of unne for 
injecticn range from 2 ml fev an infant to 8 ml for an 
adult. _t is claamed thet tune treatment can cure 
numerous diseases incdin2 eczema, asthma, and 
nocturnal enuresis Tre concept of ‘auto immune 
urine trectment’, which has also been used to treat 
‘intra-famiial sensitivity’ (allerzy to members of 
one’s “amly),? 1s based on the teory that a 
therapeutic dose of antigen -s excreted in the urine. 


Appliec Einestology 


It is alleged that if an antigen to whicn a subject ts 
allergic—for example, an egg—is held near the 
patients tody, placec in the patiert’s palm, or 
administared as drop: uncer the tongue, it will 
instar.thy cause a proneuncec loss of muscle power 
which 1% 2asily detectatle by an observer. When a 
patient is too young wo coDperate, a surrogate is 
used.? Tre surrogate ıs tested alome and then 
retested when holding zhe child’s hand, the results 
for the two subjects being subtracted to show the 
patient s allergies. 


Radian cs 


Radionmics 1s based ozm the concept that man is 
submerged ın an energ field which lies beyond the 
electromégnetic spectrum and is therefore un- 
detectable by scientifc instruments. The patient 
does nct need to be present “or radionic diagnosis or 
treatmer;s, for the doctor azå patient are said to be 
connected by a beam of energy, along which 
informatia can be trensmatced that 3 relevant tc 


the pattert’s health. Tae method uses extrasensory » 


perception and a pendulum, accompanied by a 
‘witness’ of the patient, usually a sample of hair.* 
Doctors with special gifts claum they can dispense 
witk the pendulum and the witness, and test using 
merzly the patient's name It 1s said that radionics 
can be used for the detection of all allergies, for the 
diagnosis of virtually all common diseases, and also 
for the identification of most individual bactenal 
pat ogens. 


Pulse testing 


It is reported that a tachycardia occurring five to 90 
mintes after exposure to a food or inhaled material 
is a reliable pointer to food allergy.” Others have 
suggested that a slowing of the pulse rate 1s equally 
diagnostic 


Auricular cardiac reflex testing 


It is claimed that if a substance to which a patient is 
allergic is brought within half an inch of the skin, 
ther the auricular cardiac reflex (derived from a 
form of acupuncture) changes the wave form of the 
puls2 at the wrist, enabling detection of the allergy 
Suck testing currently uses dred food samples 
mounted in specially prepared filters, and ıt 1s said 
that using this technique 50 foods or chemicals can 
be tested in 15 minutes. 


Vega testing 


A Vegatest device ıs used to detect changes ın the 
resistance to the flow of electricity over acupuncture 
poirts on the ends of fingers and toes. This is 
brought about by bringing particular substances in 
glass phials into senes in an electrical circuit Vega 
testing is used to diagnose food allergy, chemical 
sensitivity, and ‘organ stress’. It 1s reported that the 
observed changes in readings are partially psycho- 
kinetic effects and therefore dependent on the 
psyche of the practitioner.’ 
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Lymphocyte cytotoxicity 


This test comprises the observation of morpho- 
logical changes in white blood cells incubated 
simultaneously with a suspect antigen and a sample 
of the patient’s serum.® The presence or absence 
and degree of damage caused to the leucocytes is 
claimed to be an indicator of the presence of food or 
chemical sensitivity, or both, and to given some 
indication of its severity. 


Enzyme potentiated transepidermal desensitisation 


It is claimed that this technique exploits a potent- 
lating effect of 6 glucuronidase when it 1s added to 
ditute allergen mixtures? A small plastic cup 
containing the appropmate desensitising fluid is 
placed over an area of skin which has previously 
been scarfied using a blunt scalpel. The cup is left 
in place for 24 hours. A mixture of more than 70 
allergens may be applied ın the hope that tmportant 
ones have been included. Identification of all the 
petient’s allergies beforehand 1s not necessary. It is 
said that benefit may not occur until 12 months or 
more after treatment has been given 


Trace metal hair analysis 


It is held that abnormal levels of trace metals may 
‘underpin’ the development of food and chemical 
sensitivities. Hair trace metal analysis is claimed to 
bz a useful investigation in atopic disease, and any 
imbalance may be corrected by a mineral supple- 
ment. 


Intestinal candidiasis 


In this supposed condition and the related entity 
‘dysbiosis’, it is claimed that there is an imbalance 
of the flora of the gastrointestinal tract, which leads 
to a proliferation of Candida albicans. It 1s claimed 
taat intestinal candidiasis can underlie food sensitivity 
and that such food sensitivity will not respond to a 
ciet or desensitisation until the candidiasis itself has 
been diagnosed and treated.!° Treatment is either 
with anti-Candida agents such as nystatin, or with 
sublingual drops. 


Intradermal skin testing 


Unlike conventional intradermal allergy testing, 
with this method antigens are diluted to produce 
nine successively weaker concentrations and these 
are injected intradermally. A resulting weal is seen, 
and after 10 minutes assessed for lateral increase ın 
size, blanching, hardness, and well demarcated 
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edges. A ‘positive’ weal 1s said to have retained 
most of these features and to have grown at least 2 
mm in diameter. It is reported that an injection of a 
concentrate may produce no reaction, whereas en 
injection of a dilute solution may result in a positive 
weal. It is further claimed that as the weal enlarges, 
symptoms related to the patient’s complaint ace 
provoked in 70% of subjects Finally, it is held that 
if mcreasing dilutions are injected at half hourly 
intervals, when a dilution is reached which causes no 
weal, symptoms disappear at once.? © This dilution 
is then used ın neutralisation therapy. 


Oral or subcutaneous neutralisation 


Having determined the neutralising dose, neutral- 
ising solutions of all the relevant antigens are 
combined and then given either by sublingual draps 
or by subcutaneous mjection.? ê 


Sublingual provocation 


One or more drops of a dilute solution of an antigen 
or suspect substance are given sublingually, and the 
patient observed for adverse effects indicative of 
allergy to the test agent. 


Conclusions 


The feature common to all the above diagnostic and 
therapeutic methods is that their general! application 
to atopic disease, food allergy, and other disorders 
has not been validated objectively.'’ This has never 
even been attempted with most techniques, and 
where it has the studies are either unsupportive or 
technically unsound." There are other draw- 
backs to these methods: the inappropriate use of 
exclusion diets, often nutritionally inadequate, 
usually not supervised by a dietitian, and sometimes 
leading to severe malnutrition or persistent dietary 
obsession’*, false diagnosis of disease where rone 
exists—for example, North Sea gas allergy’! '*; and 
great expense."! 

In the United Kingdom unorthodox approaches 
are largely used by doctors without any specialist 
training, who operate from private allergy cknics 
where careful appraisal and follow up may not be 
carried out. The onus to prove the validity, if any, of 
these techniques lies with the proponents of such 
forms of diagnosis or treatment. All these methods 
must be regarded at best as experimental and their 
use confined to properly designed investigational 
studies. 
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Personal view 


Case conferences for child abuse 


N SPEIGHT 
Dryburn Hospital, Durham 


Case conferences have been an integral part of child 
abuse procedures since 1974 when the recom- 
mendations of the inquiry into the death of Maria 
Colwell were published. The case conference is a 
multidisciplinary forum for the sharing of informa- 
ticn, for discussion, and for making recommenda- 
ticns to social services departments, which are 
ultimately responsible for the welfare of the child 
under discussion. In principle, therefore, case con- 
fezences are advisory rather than executive. In 
practice, considerable weight is usually attached to 
their recommendations. In some areas children 
leave hospital on the day of the case conference as a 
result of its decisions. In effect, the director of social 
services has delegated responsibility in advance to 
the local office managing the case. In other areas the 
director insists on vetting personally all case confer- 
ence recommendations. Even so it is relatively rare 
for such recommendations to be over-ruled. 

Few people love case conferences, and many hate 
them. Certainly their procedures are open to criti- 
csm on many fronts. 


WASTAGE OF TIME AND RESOURCES 

Case conferences can take two to three hours and 
involve 20 or more people. They can therefore cost 
between £500 and £1000 per conference in terms of 
working hours lost. 


RAMBLING UNFOCUSED DISCUSSION 

This contributes to the waste of time and resources, 
and if it is allowed to occur is largely the fault of the 
chairman. If members do their homework and the 
conference has all the necessary information to hand 
most decisions are so easy as to be foregone 
conclusions. One paediatrician known to the author 
used to forecast each case conference decision in 
writing and place it in a sealed envelope on the table 
tefore the conference. Having been proved night, he 
would then open the envelope at the end of the 
conference and reveal to members how much time 
they had wasted. 


DOMINANCE OF HIERARCHIES 
Too often the more junior social workers or health 


visitors dealing directly with the family refrain from 
expressing their opinions because they are inhibited 
in front of their seniors. A good chairman should 
detect this and encourage them to speak up. 


BUREAUCRATIC DECISION MAKING 

Child care is a dynamic discipline requiring judg- 
ment and skill. Case conferences share the defects 
common to all committees in that they tend to 
discourage these attributes in searching for a con- 
sensus. This can lead to a ‘safety first’ mentality 
when most of the children are taken into care, rather 
than trusting the judgment of one key professional 
who feels that rehabilitation is the preferred option. 
Alternatively, the security derived from being part 
of a collective decision making process can lead to 
professionals colluding with each other to return 
children to situations of high msk, secure in the 
knowledge that there is safety in numbers and that 
the social services will have to shoulder most of the 
blame anyway. 

This area of criticism seems to constitute quite a 
weighty attack on the whole structure of case 
conferences. On closer inspection, however, these 
criticisms are directed at human frailty itself. Again, 
the leadership of a chairman who forces the mem- 
bers to answer crucial questions will go a long way to 
prevent this failure. 


IMPORTANT ABSENTEES 

Busy consultant paediatricians occasionally resort to 
sending therr juniors to case conferences in their 
place. This is to be deprecated as it is difficult for a 
semor house officer or registrar to speak with 
sufficient authority, either at the case conference or 
subsequently in court. Another common important 
absentee is the legal adviser to the social services. 
Again this is regrettable as it blocks decision making 
and wastes the time of those present. 

The least defensible reason for important absen- 
tees 1s the deliberate failure to invite key pro- 
fessionals. The invitation list for the case conference 
that decided to ‘rehabilitate’ Jasmine Beckford is a 
noteworthy example.! 
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SITTING ON THE FENCE BY PROFESSIONALS 

The ciégnosis of non-a>ztdental in-urv-is clearly the 
responsibility of the pa>tatrician, whe, if he sits on 
the fence, does a dissery.ce to the child the parents, 
and the members of tha case conference. Similarly, 
responsibilty for the diaznosis of growth failure and. 
developmeatal retardatica dus to negl=ct clearly lies 
with the paediatrician, sho is also test placed to 
inform other conference members (amd eventually 
the magistrates) of the -enousness of thas condition. 
Ir: old2r children who are :udject to emotional abuse 
or depr-vation an increesimg responsib:Ety rests with 
child psychiatrists who ace themselves; capable of 
sitting on the fence. 

One >ossible reason fcr sitting on “he fence by 
doctors is that they find t natural to remain non- 
ccmmit al unless they can make z diagnosis ‘beyond 
al: reascnable doubt’. Tae, should Ee reminded that 
this degree of proof ıs -ecu:red ony ir obtaining a 
cuminal coaviction anc thet the standard of proof 
requirec in the magistrates’ court to obtain a care 
order is ‘on the balance of probabilities’. 


PHILOSOPHICAL DIFFERENTES BETWEE‘! PX2FESSIONALS 
An underccrrent of ideclogical disagreement is at 
the root of many ‘stalled case conferences where 
discussicn goes round in circles. The commonest 
controversy is between tose who favou- ‘rehabilita- 
tion wh=rever remotely possible’ and those who 
favour the “care option’ x one form or another. This 
same coatroversy often s1mers beneath the surface 
at many academic meetimgs on child abuse. 
Beczuse cpponents se.dom bring hex ideological 
ditferences out into the cpen, it appeacs that their 
disagreemert is simply 2bout the particular case 
under discussion. The same professionels can have 
the same argument at 20 consecutive case confer- 
ences. Iceal y, the chairmen should recognise what 
is happening and invite ta2 zcnference to acknow- 
ledge the gulf of reasonirg Eat lies between some of 
the participants. Perhap: h= can gertly :-uggest that 
the oppcrents settle the-r differences n private. 


PRESENCE OF PARENTS AS FULL MEMBERS OF 
COMFEREMCE 

Apparencly, this practice is quite common in some 
areas. It is difficult to thoE of a better recipe for a 
collusive relationship with advsive parents against 
the interests of the child. A recent circular from the 
DHSS strongly condemrs parentzl partcipation in 
this manner. 


LAST MINUTE DOWNGRADING JF A CASE CONFERENCE TO 
A CASE CISCUSSION 

This is an infuriating devize occasionally used by 
social services as a form cf passive regstance. In 


essence it 1s a very simple manoeuvre, whi 
involves failing to vite key professionals, turni 
up without a chairman or legal adviser, and n 
taking any minutes. From bitter experience I ha 
found that the only effective counter 1s to refuse 
participate and to renew requests for a full ca 
conference 


UNDUE RELIANCE ON LEGAL ADVICE 

Some legal advisers like to maintain a 100% batti 
average in the courts and accordingly err on the si 
of caution regarding care proceedings. Such pes 
mistic advice should not be accepted uncritica 
when members feel strongly that statutory control 
needed Legal advisers are the servants of soc 
services not the masters, and can be instruct: 
accordingly. 

None of these extensive criticisms is aim 
directly at the institution of the case conferen 
itself; they are aimed at areas of practice not 
principle, and all the areas criticised are amenable 
correction. 


The ideal case conference 


The conference should have a tıme limit of one ho 
and should start promptly. The chairman should 
from social services but with no direct role in t 
management of the case. He should attempt 
combine the bluntness of Churchill with the wisdo 
of Solomon. The social worker (and whe 
appropriate the health visitor and paediatricia 
should have prepared duplicated reports which a 
handed round and studied for five to 10 minutes. } 
one should be allowed to read out their reports. T 
contents of the reports are then open to discussio 
and other contributions should be invited T 
chairman then asks the conference to address its: 
to the following questions: 

(i) have significant episodes of abuse or negle 

occurred? 

(i) why have they occurred? 
(iu) how likely are they to recur? 
(iv) what action is required? 

If the answers to these questions are clear c 
discussion should be brief and to the point. If stro 
disagreement exists the chairman should allow t 
opposing views to be put clearly (by specia 
appointed devil’s advocates?) and then invite t 
conference as a whole to commit itself to one 
other view rather than strive for too long to reach 
unsatisfactory compromise. Whether decisio 
should actually be put to the vote (and wheth 
everyone who attends is equally entitled to vote) i: 
matter for debate. Certainly clear opportun 
should be given for individual members to reco 


their opposition to decisions, and as a last resort to 
dissociate themselves from the management of the 
case. 
Despite the many criticisms of practice outlined 
above, most paediatricians would not dream of 
questioning the place of the case conference in child 
care work. Surprisingly, the Society of Clinical 
Psychiatrists holds a different view. In a paper, from 
which extracts were published in this journal 
recently,’ the authors argue that case conferences 
are ‘pernicious ... dangerously irresponsible .. . 
inherently ineffective,’ and ‘should be abolished’. 
The authors protest at the gross breaches of confi- 
dence that case conferences lead to for ‘their 
chents’—that is, the parents. 

Paediatricians have children as their clients and 
will surely find this stance astonishingly negative. A 
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detailed rebuttal of this view has already been made 
in this journal.* For better or worse, case confer- 
ences remain a vital part of the procedure for 
dealing with child abuse, and it is difficult to imagine 
any satisfactory alternative. 
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Shert reports 


Dicarboxylicaciduria and secondary carnitine deficiency in 


glycogenosis type IV 


P D MAASWINKEL-MOCY, B J H M POORTHUIS. H H VAN GELDEREN, AND 


JJ P VAN DE KAN? 


Departments of Paedia*sics end Clinical Genetics, Univerzity Hospital, Leiden, The Netherlands 


SUMMAR“ A 3 year old hoy veloped an unusually 
mild form of glycogen stor:ge disease type IV. 
Metabol c investigations showed severe abnormali- 
ties of fatt} acid and carritine metabolism A muscle 
camitine deficiency was found. Treatment with L- 
camitine crally led to a notable improvement in 
muscle strength. 


The patient was first seen at the age of 16 months 
with hesetcsplenomegaly and hypotonic. The liver 
was 4 cm and the spleen 2 em below the costal 
margin. Mental developmznt was norma_ but motor 
developmert was severe.y retarced. Tendon re- 
flexes weze weak. Hypo: niz was gene-alised but 
most prorounced ın the lezs. Te child could not sit 
unsuppersec and could not stand up or walk. 
Computed tomography of the b-ain, electromyogra- 
phy, elect-ozardiography, and «chccardicgraphy all 
yielded normal results. Laboratory tess showed 
mild liver d=sfunction (serum glutamic cxaloacetic 
transaminase activity 186 U/I and serum glutamic 
pyruvic transaminase activity 47 U/l) Low free and 


total plasma carnitine concentrations were found 
(table). Results of other laboratory tests were 
normal. No evidence of a metabolic disorder was 
founc. Liver and muscle biopsy specimens were 
taken. In the liver micronodular and macronodular 
cirrhcsis was found; periodic acid Schiff positive 
material which was fairly resistant to diastase was 
present in the hepatocytes. Electron microscopic 
studies showed abnormal glycogen deposits in the 
cytoplasm. In the muscle only mild non-specific 
changes were seen, but no abnormal accumulation 
of glycogen was found. — 

The combination of the clinical findings of hepa- 
tosplenomegaly and disturbed muscle function and 
the histological finding of glycogen storage in the 
liver led to a diagnosis of glycogen storage disease 
type I’, which was confirmed by the finding of a 
branching enzyme deficiency in white cells (0-5 nmol 
glucose-l-phosphate/min/mg; control value (n=3) 
237-355) and in cultured fibroblasts (58 nmol 
glucose-l-phosphate/min/mg; control value (n=9) 
490-130). 

At the age of 22 months high concentrations of 
ketone bodies and dicarboxylic acids were found in a 


Table Ejfecr of different mztabolc conditiors on measurements of fatty acid metabolism 


Plasma Urine 
irlucose Carnitine p Hydroxy- Carnitine B Hydroxy- — Diearboxylic 
mmol/l (mmol/l) butyře acid (umolimmol butync acid aadura 
(mmea) creatinine) (mmol/l) 
Total Free Total Free 
Aged 16 momke. fastec for 10 Ł L5 21 8 Not done 56 7 Not done Absent 
Aged 22 monhs 
Fasted for 10 a* 262 4 78 +++ 
Not fasted 36 39 27 0 48 19 2 0-01 Not done 
Fasted for 76 1 2-4 22 4 1 73 84 6 2 07 +++ 
After treatrrent ath L-carnitine or 
two months. fested for 10 h 3-8 44 0-01 951 114 0-58 + 





*Urine sample oaly 
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moning urine sample (table). The patient was given 
a standard fasting test, which had to be stopped after 
16 hours because of symptomatic hypoglycaemia 
Low plasma concentrations of free carnitine were 
noted, ın addition to dicarboxylicaciduna and keto- 
nuria (table). Carnitine concentrations were 
measured in liver and muscle biopsy specimens. In 
the liver specimen total carnitine concentrations 
were normal at 6-8 nmol/mg non-collagenous protein 
(centrol value (n=3) 3-9-4-7). All the carnitine, 
however, was present in the form of the ester In the 
muscle biopsy specimen severe carnitine deficiency 
was found: total carnitine concentration was 3-7 
nmol/mg non-collagenous protein (control value 
(n=4) 13-0-19-3). 

At the age of 26 months a diet rich in protein and 
low in fat was prescribed, with frequent meals being 
taken to prevent mobilisation of fatty acids. The diet 
wes supplemented with L-carnitine 100 mg/kg/day. 
Within a month the boy had become more active 
and started to explore; muscle strength improved 
considerably. At the age of 33 months he could pull 
himself on to his feet and walk a few steps without 
support, but muscle strength was still mildly re- 
duced. Fasting ketonuna and dicarboxylicaciduria 
had almost disappeared (table). 


Discussion 


Glycogen storage disease type IV 1s a rare recess- 
ively inherited disorder of glycogen metabolism 
caused by a deficiency of the branching enzyme; 
only about 20 other cases have been reported | 
Clımıcal features include failure to thrive, hepato- 
splenomegaly, and early cirrhosis of the hver. Most 
patients die in their second year of life. The course 
of the disease in this patient was unusually mild as 
he was still well at the age of 3. McMaster et al 
suggested that neuromuscular abnormalities in these 
patients correlate fairly well with abnormal deposits 
of polysaccharides in skeletal muscle and ın the 
central or peripheral nervous system or both ? In 
cur patient, however, no abnormal storage of 
glycogen was found ın the muscle tissue. 

Ketosis with dicarboxylicaciduria and a tendency 
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to fasting hypoglycaemia has been descnbed in 
other types of glycogen storage disease but has not 
been reported before in patients with type IV 
disease ” The profile of the urmary dicarboxylic 
acids was typical of ketotic dicarboxylicacidunia.* It 
reflects the excessive flux of fatty acids through the B 
oxidation pathway in these patients, who are not 
able to use glycogen stores as a buffer for glucose 
homoeostasis during fasting. The high ratios of ester 
carnitine to free carnitine in plasma and liver are 
also compatible with these findings Two factors 
may have contributed to the carnitine deficiency in 
muscle: the increased urinary excretion of carnitine 
as acylcarnitine esters, resulting from the excessive 
intramitochondnial beta oxidation of fatty acids 
(table), and the reduced endogenous synthesis of 
carmmitine by the liver due to liver cirrhosis. The 
improvement in muscle strength after starting the 
treatment with carnitine was rewarding. Our findings 
suggest that muscle carnitine deficiency is an 
important cause of muscle weakness ın patients with 
glycogen storage disease type IV. 


We thank Dr O P van Diggelen, Erasmus University, Rotterdam, 
for the assays of the branching enzymes 
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Mean arterial blcod pressure and neonatal cerebral lesions 


V M MALL-ALLEN, L 5 DE VRIES, AND A G L WHITELAW 


Department of Paediatrics and Neonatal Medicine, Royal Postgraduate Medical School, Hammersmith 


Hospitel London 


SUMMAFY Computeris2d co-tinuous measurement 
of mean arteriz] blcod sres-1re (MA?) and serial 
cramial ultrasonography n 32 infants 0° <31 weeks’ 
gestation showed that a MAP cf <3C mm Hg for 
over an hcur was sigmificantly associated with severe 
haemorvhage, ischaemt& cerebral lesicns, or death 
within 48 rours. No severe lesions developed with a 
MAP >78 mm Hg. 


Disturdernces of blood pressusxe may be mportant in 
the patkogenesis of intrécrarial lesions in preterm 
infants. Perventricular haemor-hage and leuco- 
malacia have been atmbuted to excessive and 
insufficien- cerebral tlood flow, respect-vely,’> and 
there is an association Jetween hypo-ension and 
perivent-izular haemo-rthage.*°> Limitations of 
previous studies have included inccmplete de- 
lineation of cerebral læsion:. intermctent blood 
pressure measurements (missng short term varia- 
tions), and failure to exclude infants with cerebral 
lesions a: tre start of -ecordin2. We overcame these 
problems ty using computerised, conticuous acqui- 
sition of cata and serial hizb resolution cranial 
ultrasonography, and by excluding any infant with a 
lesion at tre start of recording. 


Patients ard methods 


Infants cf 26-30 weeks’ gestacion were eligible for 
the study, carried out from February 1985 to 
Septemb2r 1986, proviced trey had aa umbilical 
artery cetteter in place by the time they were 
6 hours ald a normal _nicial cranial ultra -ound scan, 
and no evalence of corgenital abnorirality. Um- 
bilical artery catheters mcorporating an oxygen 
electrode end a side hoe {Neocath, Biomedical 
Sensors Ltc, High Wvccmbe, UK) were advanced 
to the level of T8-T10 arc infused through flushing 
devices (Inteaflo, Sorensen Research, U ah, USA). 
Signals were relayed from a trensducer (Medex 
MxX800. Medex Inc, Haslingden, Rossendale, UK) 
to a neonatal monitor ‘Madel +314, Tekcronix Ltd, 
Harpenden. Herts, UX) interraced with an analog 
digital converter an an Apple He micrccomputer. 
We chose this method in preference to intermittent 
recording, which musses sho term fuctuations 


(figure). Arterial waveforms were collected over 20 
second periods and the true mean arterial pressure 
(MAP) derived. Data were stored on floppy disk 
and the 20 second cycles repeated. Ultrasound 
scans were made at least daily during the first week 
and then weekly until discharge, with an ATL Mark 
III sector scanner with multifrequency head (3/5/7-5 
MHz. 

Thirty three infants were entered into the study; 
28 were having mechanical ventilation, and five 
required headbox oxygen for the respiratory distress 
syndrome. Treatment was independent of the 
results of the study, the clinicians having no access 
to the data collected. Pethidine and pancuronium 
were given when required, and plasma or 5% 
human albumin was given slowly (10-15 ml/kg) if 
perfusion was considered inadequate. Seven infants 
received inotropic support for extreme under- 
perfusion (dopamine or dobutamine, or both, in a 
dose of 5-10 ug/kg/min) starting on average 10/4 
hours after birth. 

Statistical analysis of differences in proportions 
was done using the x? square test with Yates’s 
correction. 


Results 


Data recording started an average of three hours 
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Figure Mean arterial pressure from an infant of birth 
weight 1000 g showing spontaneous short term fluctuations 
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after birth (range 2-5 hours) and continued for an 
average of 86 hours (range 30-348) Cramal ultra- 
sound appeareances were classified by LSdeV, who 
did not know the MAP results, and the MAP results 
were analysed by VMA, who did not know the 
ultrasound classification 

Ultrasound appearances were classified as 
normal; showing mild changes (for example, 
germinal layer, small intraventricular haemorrhage, 
or transient periventricular densities of three to 12 
days’ duration); or showing persistent severe lesions 
(for example, extensive , haemorrhage or peri- 
ventricular leucomalacia).° The latter group also 

included infants who died at less than 48 hours old as 
there may have been insufficient time for ischaemic 
changes to become visible. 

MAP values were classified as follows: always 
235 mm Hg; 30-34 mm Hg for longer than one hour 
but never <30 mm Hg; 25-29 mm Hg for longer 
than one hour but never <25 mm Hg; and <25 mm 
Hg for longer than one hour. Values of <29 mm Hg 
were found only in the first 24 hours, before cerebral 
lesions developed, and never occurred for the first 
trme after 24 hours. In the two infants who died 
hypotension was not a terminal event, having been 
present for 22 hours. Increase in blood pressure 
variability was not seen when circulatory support 
was given. 

The outcome was significantly worse the lower the 
MAP (table). None of the infants who maintained a 
MAP of 230 mm Hg developed severe lesions. 
Infants with a MAP of <30 mm Hg had significantly 
more severe lesions and early deaths than those with 


Table Grouping of infants by lowest mean arterial 
Dressure and cranial ultrasound appearances 


Mean arteral Cranial ultrasound appearances 
pressure >I Se ee eS 
hour (mm Hg) Normal 


Transient Severe 





0 

0 

3 EVH/biateral 
extension, 
IVH/ 
infarct/ 
hydrocephalus, 
IVH/PVL 

6 [VH/early death, 
IVH/early death, 
IVH/extension, 
IVH/extension; 
IVH/extension/ 
infarct, PVL 


P 
Cte I n B a 
ON oA re 





TVH=:ntraventnicular 


haemorrhage, 
haemorrhage 


PVL=periventncular 


a MAP of 230 mm Hg (p<0-01). The average 
weight of infants with an MAP of 230 mm Hg was 
1040 g (range 700-1700) and with an MAP of <30 
mm Hg it was 1060 g (range 700-1600). The average 
gestational age of those with an MAP of 230 mm Hg 
was 27-8 weeks (range 26-30) and of those with an 
MAP of <30 mm Hg 27-7 weeks (range 26-30). 
Thus the differences in MAP between the two 
groups were not due to differences in weight or 
maturity. 


Discussion 


Other studies have placed most emphasis on the 
instability of blood pressure or its transition from 
low to fairly high pressures*~; in contrast, we have 
shown a significant association between sustained 
low mean arterial pressure and cerebral lesions or 
early death. 

MAP was chosen ın preference to systolic pres- 
sure alone because it is less subject to error from 
damping and is used to calculate cerebral perfusion 
pressure. Systolic pressure does not represent the 
whole of the cardiac cycle, whereas MAP does. 
Hypotension may relate to the underlying diseases 
or treatments, but whatever the cause intervention 
to maintain MAP needs further evaluation in terms 
of morbidity and mortality. 


LSdeV was supported by the National Fund for Research into 
Crippling Drseases (Action Research for the Crippled Child). 
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Carton monoxide production in ventilated premature infants 


weigh-ng less than 1500 g 


A F FISCHER, C G DCH™KUBO, H J VREMAN, AND D K STEVENSON 
Departmen of Pediatrizs, Stanford Urdversity School of Medicine, Stanford, California, United States of 


Americe 


SUMMARY Mean pulmonarv excretion rate of car- 
bon monoside in 13 prerzature ba dies cr. ventilators 
wes sign ficently higher 1p<0-001) thar that of 19 
healthy -nfaats born at full term. This correlated 
with carboxyhaemoglobm concentratiors ın blood, 
indicating that the premature infants on. ventilators 
producec <bnormally large amounts ci bilirubin 


Exagge-ateid hyperbilirubinaemia, requicing photo- 
therapy cr xchange trarsfusion, continwes to be a 
common 2mòblem complicating the maregement of 
very low birth weight premature incants being 
nursed or ventilators. We have previously reported 
that healtay premature infants have higher bilirubin 
production than those born at term“ and have shown 
that there is an associaticn between the pulmonary 
excretion raze of carbon moncxide (VeCO) and the 
blocd cersoxyhemoglobit. saturation corrected for 
insp:red carbon monoxide content (HbCO,).” 
Both the Y=CO and the AbCO, are thcmght to be 
suitable indices of bilir_bin production.*° For 
technical reasons ıt has noz previously be2n possible 
to measure ike VeCO of ill very low bithweight 
premature -afants, in particular, those receiving 
mecnanica ~entilation. Im the present study, the 
VeCO was calculated in a 2roup of very bow birth- 
weight premature infants who were nursed on 
ventilators during the first few days of life. The 
association between the VeCO aad the HCO, was 
also stud:ej. 


Patients ani methods 


Infants whc weighed less than 1500 g at tirth and 
who were beng nursed on ventilators were: eligible 
for the study Whitten ‘aformed cons2nt was 
obtained from the parents of each baby. 
Ventilatory support vared from irfant :o infant. 
All the infer-s had umbilical artery catn2ters or 
peripheral incravenous lin2s in place sọ that 
paren*eral fluids could be gien. None had memoly- 
tic disease witi a positive Coombs’ test. The mean 
(SD) birth weizht of the infants was 950 (290) g, and 
the mean (£D) gestational age was 28 (3) weeks. 


The mean (SD) age at which the initial VeCO 
calcuiations were performed was 2 (2) days 

All the infants received ventilatory support from 
either a Bourns BP200 or a Sechrist Model IV-100B 
infant ventilator Both of the units were set up in a 
time cycled, pressure limited configuration with a 
constant gas flow of 5-10 litres/minute in the 
ventilator circuit. Before the gas samples for calcula- 
tion o7 the VeCO were collected the babies breathed 
a gas mixture that was passed through a Hopcalite 
conve-ter constucted to fit into the ventilator 
circuits. This substantially reduced the concentra- 
tions of carbon monoxide in the gas entering the 
ventilétors (<20 parts per billion), thus ımproving 
the seasitivity of the measurement of the carbon 
monoxide content of the collected samples. 

The carbon monoxide content of the gas samples 
was measured using a gas chromatograph fitted with 
a colurin packed with molecular sieve SA (Altech 
Associates, Inc , Los Altos, California, USA) and a 
reduction gas detector (Trace Analytical, Menlo 
Park, California, USA). VeCO was calculated using 
the equation: 


{COn COn J(QVD X flow( 1/min) x 60(min/h) 
Body Wt(kg) 
where flow=the flow through the ventilator circuit, 
COour=the CO content of the gas in the ventilatory 
circuit distal to the patient, and CO,,=the CO 
content of the gas in the ventilatory circuit proximal 
to the datient. The CO,,, and CO,, gas samples 
were drawn from the ventilator circuit through a 
samplin2 port over two to three minutes so that 
transienc fluctuations in the content of carbon 
monoxide in the gas flowing through the circuit 
could be time averaged. Gas leaks in the ventilator 
circuit were negligible (less than 1%) Based on 
previous measurements of flow volume loops in 
infants m ventilators, we excluded those subjects 
with gas leaks around the endotracheal tube which 
were theught to comprise more than 5% of that 
infant’s ventilation during the sampling period. 
Blood samples (100 ul) for calculating HbCO 
concentrations were taken 60-75 minutes after the 
bebies began breathing the CO depleted gas mix- 
ture, at the same time as the sampling for the 
measurerient of VeCO. The details of the method 


VeCO( kgh) = 


Carbon monoxide production 1071 


Table Comparison of mean (SD) estimates of bilirubin production by healthy infants born at term, healthy premature 


infants, and premature infants on ventilators 


Healthy infants 

bom at term 

Normal Jaundiced 

(n=19) (n=5} 
Hb (ydi) 190 (27) 175 (39) 
VeCO (ul/kg/hour) 13 4 (3 2)* 18 5 (45) 
Hbecy, 0 45 ( 13) 0 52 ( 10) 


*p<C-001, tp<0 001, {HbCO, and Hb available on 12 of 13 infants 


veco (jl /kg/hour) 





o 02 04 06 08 10 12 14 16 18 
HbCO. ( “fe saturation ) 
Figure VeCO v HbCO. for preterm (Wi) and term (O) 
infants. The regression line for the term infants alone 
(~~ — ) is VeCO=23 4 HbCO,+4-2, and the line for both 
the preterm and term infants combined ( 1S 
VelCO=11-0 HbCO.+10 6 





for HbCO analysis have been described previously.’ 
The significance of differences was measured 
using Student’s ż test and linear regression analysis. 


Results 


In calculating the average VeCO, HbCO,, and 
haemoglobin concentrations for the group, we used 
only one set of data for each infant The table 
summarises the previously reported data on prema- 
ture infants and those born at full term, and the 
present data on the very low birthweight premature 
infants on ventilators. 

The figure shows the association between the 
VeCO and the HbCO,. Data for the 30 infants born 
at full term and the 12 ventilated very low birth- 
weight premature infants for whom both the VeCO 
and the HbCO, were available are presented. The 
regression line describing these data is VeCO=11-0 
HbCO,+10-6 (r=0-65). Also presented 1s the re- 
gression line for the 30 infants born at full term 
alone. The regression line for these data is: 
VeCO=23-4 HbCOc+4-2 (r=0-77). 

Ten of the very low birthweight ventilated 


Healthy premature Premature 

infants infantis on 
ventilators 

Non-jaundiced Jmandiced {n= 13} 

(n= i5) (n=8) 

Not done Not done 14 2 (2 0)4 

i5 1 (4 ijt 195 5) 22 8 (5 5)*t 

Not done Not done 106 (40) 


preterm infants had blood gas analysis performed 
(one capillary, nine arterial) at the time of their 
VeCO determination. The PCO, ranged from 
4-0-6-5 kPa (mean (SD) 5-5 (0-76 kPa), and the PO, 
ranged from 6-3-8-8 kPa, mean (SD) 7-4 (0-7) kPa). 


Discussion 


We believe that this report presents the first data on 
the carbon monoxide excretion rate, as an index of 
bilirubin production, in very low birthweight 
premature infants on ventilators. These infants had 
a mean VeCO which was significantly higher than 
that of healthy infants born at full term (p<0-001). 
The aetiology of this increased rate of carbon 
monoxide production, which indicates increased 
production of bilirubin, is not fully understood. 
Although this study was not designed to identify the 
specific clinical factors that might contribute to an 
increase in bilirubin production, it is known that 
exposure of the fetus to drugs taken by the mother 
that can affect red cell life span (for example, 
anaesthetic agents such as bupivacaine), multiple 
neonatal transfusions of red cells with reduced life 
span, and an inherent decrease in the life span of 
fetal red cells are commonly associated with very 
low birthweight prematurity. The correlation 
between VeCO and HbCO, reflects greater vara- 
bility in the association of these indices between the 
very low birthweight infants on ventilators when 
compared with infants born at full term. 
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SUMMARY When the bEdder of neana-es requiring 
suprapubic aspiratior or urine was shorn to contain 
urine or ultrasound scamgning, suprapulic aspiration 
wes successful on tne first attempt m all cases. 
Without paor scanning saly 36% of firs: attempts at 
aspiraticn were successful. 


Accurate diagnosis of urinary tract _nfection in 
ne nate: is important’; >ollection of urhe is prefer- 
ably by suprapubic aspiretion, as Dag callections are 
often contaminated.2 Unfortunately, suprapubic 
bladder aspiration, even by experienced medical 
staff, often requires r=peated attempts This is 
panful Or the infant and may lead to complications 
such as infection and bcwel perfcratiom This study 
was performed to ass2ss ultrasound sceaning of the 
bladder as an aid to successtul aspiratien of urine. 


Patients and methods 


The infants studied were from the neonacal intensive 
and specicl care umits at the Royal Children’s 
Hespital Melbourne Forty three consecutive in- 
farts requiring suprapub c aspiration of trine as part 
of their ntection screen were studied. Suprapubic 
aspiration Df urine was rerformed as described by 
Nelson end Peters.’ 

For 15 of those infan's, an ultrasourncd ATL 300 
machine was availatle and cheir bladders were 
scanned for the presence of urine. Asciration was 
only atte npted if urine was seen on ultrasound scan. 
If urine wes not seer the infant was rescanned at 
10-15 minute intervais until ıt was seen. and only 
then was aspiration attermpted. The oth=r 28 infants 
required suprapubic aspiration when the ultrasound 


machine was not available. A record of the number 
of atempts needed to obtain a sample was made. If 
after three attempts no urine was obtained, a bag 
collection was performed. 

A further 40 infants not requiring suprapubic 
aspiration were scanned for the presence of urine in 
their bladder. If no urine was detected they were 
rescanned at 10-15 minute intervals untıl urine was 
detected. 


Resu ts 


Of tFe 15 neonates scanned by ultrasound pror to 
aspıration, urine was shown to be present ın the 
bladcer within 30 minutes in all cases. Aspiration 
attempted when urine was seen was successful on all 
15 occasions. Of the 28 neonates not scanned, only 
10 (33%) had successful aspiration of urine on the 
first attempt. No urine was obtained despite three 
attercpts at suprapubic aspiration in seven of these 
infan’s and bag collection was done instead. Of the 
40 neanates scanned at random, 13 (33%) had urine 
detecced within the bladder. Urine was detected in 
the Wadders of all but one of the 27 remaining 
neonetes within 45 minutes. 


Discussion 


If the bladder was seen to contain urine on 
ultras>und scan suprapubic aspiration was successful 
on the first attempt ın all cases. In all but one case 
urine could be detected within 45 minutes by 
ultrassund scanning. The infant not showing blad- 
der filing after this period was found to have renal 
agenesis. 

Without scanning, only 36% of first attempts at 
suprapubic aspiration were successful. This corre- 


lated well with the random bladder scans performed 
on other infants, where only 33% had urne detected 
in their bladder at the time of initial scanning. The 
technique of bladder scanning for urine content can 
be taught to resident medical staff in less than 10 
minutes. 

With the mcreasing availability of ultrasound 
mezchines on neonatal wards, paediatric wards, and 
even in the community, bladder aspiration will present 
less of a problem to medical staff and result in less 
pain to babies. 


Successful suprapubic aspiration of urine 1073 


References 


' Normand A, Smelle J The child with urmary tract infections 
Medicine 1977 ,28:1588—-9 

? Braude H, Forfar JO, Gould JC, McLeod JW Cell and bactenal 
counts in the urine of normal infants and children Br Med J 
1967 ;29:297-9 

3 Nelson JD, Peters PC Suprapubic aspiration of unne in 
premature and term infants Pediatrics 1965,36:132-3 


Correspondence to Dr C O'Callaghan, Department of Child 
Health, University Hospital, Nottingham, England 


Received 23 Apnl 1987 


Early congenital syphilis and severe haematological disturbance 
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SUMMARY The early clinical signs and symptoms of 
congenital syphilis are diverse but, if undiagnosed, 
signs of the disease may subside until the late 
stigmata appear. We report a case that illustrates 
that the haematological signs and symptoms may be 
sO severe as to mimic a diagnosis of leukaemia or 
disseminated malignant disease. 


Early congenital syphilis is rarely diagnosed in the 
United Kingdom; an average of 12 cases a year were 
reported between 1973 and 1982.’ Clinical signs are 
usually absent at birth and during the first few weeks 
cf life. The earliest findings may be non-specific and 
subsequent symptoms and signs are diverse, if 
untreated they may subside until the stigmata of late 
congenital syphilis appear. The chief pitfall in the 
diagnosis of early infection is paediatricians’ failure 
to include it among the differential diagnoses of a 
large number of illnesses in infancy. We report a 
child with early congenital syphilis who presented 
with such profound haematological disturbance that 
leukaemia or disseminated malignant disease were 
considered to be the most likely diagnoses. 


Case report 


An 8 week old baby girl presented with a one week 
history of rash, irmtability, and increasing pallor. 
She had been born at 36 weeks’ gestation, weighing 
2400 g, after a pregnancy complicated only by 
uncertain dates. Serological screening at about 22 
weeks’ gestation showed a negative reaction for 


syphilis using the Venereal Diseases Research 
Laboratory (VDRL) and Treponema pallidum 
haemagglutination (TPHA) tests. She had mild 
jaundice which was treated with phototherapy for 24 
hours and subsequently resolved. On examination 
she was feverish with extreme pallor and a wide- 
spread rash charactensed by circular, erythematous 
(almost papular) lesions, and some superficial scal- 
ing. There were a few bruises over the trunk and the 
liver edge was palpable 8 cm, and the spleen tip 6 
cm, below the costal margins. Examination of the 
fundi, mucosal surfaces, perianal region, and genita- 
lia yielded normal results. 

Initial haematological investigations showed a 
haemoglobin concentration of 2-9 g/dl, a platelet 
count of <10x10°/1, a white cell count of 22-4x10°7/ 
(neutrophils 11%, lymphocytes 61%, monocytes 
4%, metamyelocytes 3%, myelocytes 1%, blast cells 
20%), and the ratio of nucleated red cells to white 
cells was 2:100. Examination of the peripheral blood 
smear confirmed the presence of immature ‘blast- 
like’ cells. Coagulation screen yielded normal and 
direct antiglobulin test negative results. Despite the 
severity of the thrombocytopenia and poor initial 
response to transfusion of platelets there was no 
obvious evidence of bleeding. Liver function tests 
were abnormal with aspartate aminotransferase 
activity of 66 IU/i (normal <50); alanine amino- 
transferase activity of 60 TU/] (normal <40); alkaline 
phosphatase activity of 1147 TU/ (normal for age); 
bilirubin concentration of 44 ymol/l (normal <17); 
direct bilirubin concentration of <5 (normal); total 
protein concentration of 49 g/l (normal 55-75); and 
albumin concentration of 15 g/l (normal 30-50). 
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Chest <-ray picture was normal. but a skeletal 
survey showed periosteal reaction along the shafts of 
the long tenes with some metaphyseal irregularity. 
Bore. mérrow aspiras were obtawed from the 
anterior ttia and bott postericr iliac crests. The 
samples we-e consistently hypocellular sut showed a 
populat-os of immature cells (25%), with morpholo- 
gical features suggesting monocytoic differentiation. 
There were, in additicn, appreciable numbers of 
large histiocytic cells (17%). indicating erythropha- 
gocytosis. Cytochemica. stains using fenodic acid 
Schiff, Sucan black, anc alphanaptkyl esterase were 
negative. A few blast cells were faintl~ positive to 
acid phosphatase. Surface marker studies with a 
panel or monoclonal antibodies showed a broad 
response (My9 40%, Mal 49%, Smlz 30%, I, 30%, 
My 7 2%, JS <5%, cid Tdt negative). 
Dissermmeted malignant disease seem2d to be the 
most likely diagnosis, with malignan“ histiocytic 
disease, acute monocytic leukaemia, or tustiocytosis 
X as the most favoured alternetives. Th2 possibility 
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Figure Curical haematological, ana therapeute data 
from time of a@mission. 


of cangenital infection was considered but thought 
less hkely in view of the severity of the haematolo- 
gica: abnormalities. Initial management included 
tranztusions of blood and platelets and, pending 
resu.ts of bacterial cultures and viral serology, 
treatment with broad spectrum antibiotics (azlocil- 
lin, zentamicin, and flucloxacillin). In view of the 
difficulty in interpreting the haematological results a 
skin biopsy was performed. It was notable, how- 
ever. that the skin rash had improved after antibiotic 
treatnent, as had the infant’s general condition, 
with resolution of the fever and regression of the 
hepatosplenomegaly (figure). On histological ex- 
aminetion the skin biopsy specimen showed a 
histiccyticlymphocytic infiltration, although the 
appearances were not diagnostic. 

Six days after admission, VDRL and TPHA tests 
were reported as being positive in samples taken on 
admission from both mother and baby, suggesting a 
diagnosis of congenital syphilis. Subsequent results 
from the reference laboratory confirmed this as 
follows: baby—VDRL 1:64, TPHA 1:512, and 
cerebrospinal fluid negative to both; mother— 
VDRL 1:64, and TPHA 1:1024. Antibiotic treatment 
was changed to benzyl penicillin, the total dose 
exceeding the WHO guidelines for adequate 
treatment.” The baby made an uneventful recovery. 
The rash desquamated and faded, hepatosple- 
nomezaly regressed completely, and the biood 
count returned to normal after 10 days. The family 
was referred to their local genitourinary clinic for 
follow up and the baby remained well and was 
developing normally one year after diagnosis. 


Discussion 


The characteristic clinical changes of early congent- 
tal syphilis are widespread and include rash, severe 
rhinitis, moist lesions at mucocutaneous junctions, 
painful limbs (often presenting as pseudoparalysis), 
lymphadenopathy, and hepatosplenomegaly. Jaun- 
dice 1s common, as 1s hypoproteinaemia which may 
cause oedema. Of the haematological findings, 
anaemia commonly occurs; almost 90% of children 
with early congenital syphilis diagnosed postnatally 
were described as anaemic in a recent large review.” 
The ircidence of thrombocytopenia 1s not clear, 
although the association of increased platelet turn- 
over (with or without thrombocytopenia) witt 
congenital viral infections, syphilis, and toxoplasmo- 
sis is well known.* The severity of the marrow 
reactioz in this child was striking, with prominent! 
immature monocytoid and mature histiocytic cel 
populations together with a leucoerythroblastx 
response in the peripheral blood, mimicking dıs- 
seminaced malignant disease. A similar but les: 


severe presentation was described in one of nine 
infants with haematological signs and symptoms of 
congenital syphilis.’ 

The negative results of the antenatal serological 
tests imply that the mother was either incubating the 
infection at that time, or had acquired it later in 
pregnancy. A similar sequence of events was seen 1n 
five of seven women whose infants were later 
diagnosed as having early congenital syphilis in a 
survey from the Mersey region,' which raises the 
question of whether serological screening should be 
repeated during the third trimester. 

The case we report emphasises the serious 
implications of early congenital syphilis, and shows 
that the haematological abnormalities may some- 
times be severe. 


We thank the department of illustration, Birmingham Children’s 
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Hospital, Jacqueline Boaler for preparation of the manuscript, and 
Dr JC Clay for helpful discussion. 
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Post-streptococcal glomerulonephritis in Hong Kong 
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stmMARY Of 74 paediatric inpatients with acute 
glomerulonephritis, 58 (78%) had a raised (>1/200) 
antistreptolysin O titre. Serum C3 concentration 
was low in 73, but returned to normal within six 
weeks. Streptococcal infection remains the com- 
monest cause of acute nephritis in children in Hong 
Kong, possibly due to overcrowded living condi- 
tions. 


Over the past 20 years the incidence of acute 
giomerulonephritis in developed countries has fallen 
considerably, and the aetiological role of streptococ- 
cal infection seems also to have waned. Meadow in 
1975 found that only.one third of 43 children in 
Leeds with acute nephritis had had a recent strepto- 
coccal infection.’ 

The pattern of illness ın children in Hong Kong is 
similar to that in other developed parts of the 
world,? yet it was thought that acute glomeru- 
lonephritis was more common than in Western 
countries. We therefore set up a prospective study 
to determine whether recent streptococcal infection 
remains a major cause of acute glomerulonephritis 
in these children. 


Patients and methods 


From July 1984 to July 1986 we studied all children 
with acute glomerulonephritis admitted to two 
regional hospitals, one in Kowloon and the other in 
the New Territories. Criteria for diagnosis com- 
prised gross or microscopic haematuria and at least 
two of the following: diastolic blood pressure of >80 
mmHg, plasma urea concentration >6:6 mmol/l, 
oedema or oliguria.! Children with primary renal 
disorders were not included. 

Seventy four children with suspected acute 
nephritis were studied: 43 boys and 31 girls, aged 
from 8 months to 15 years. Particular attention was 
taken of any throat, respiratory tract, or skin 
infections in the previous four weeks. We also asked 
if the children had seen a doctor before admission, 
and if they had received any medication. Throat 
swabs for culture and blood specimens for estimation 
of antistreptolysin O (ASO) titre and assay of C3 
complement concentration in serum were taken 
within five days of admission. Throat swabs were 
placed in Stuart’s transport medium before being 
sent to the Jaboratory for culture on blood agar in 
carbon dioxide. ASO titre was assayed using a 
modified microtechnique with a microtitre plate; a 
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titre of >1/200 was comsider2d to be diagnostic of 
streptococcal infection Serum C3 complement was 
assayec by rate imma orephelomet-y using the 
Beckman ICS-[ analyser and reagents All children 
except 12 with acute mephritis had at least two 
sample: of blood taken for measurement of ASO 
titre and C3 complemeat concentraticn within six 
weeks of admission. 

ere possible we enrolled other children as 
controls. Sixty six cortrol caildren were studied, 
having deen matched icr s2x and age (within one 
year cf an index case). These were ch ldren whose 
admission td hospital was within one week of a study 
case, who were not suffering from a renal complaint, 
but who required vemepuncture as part of the 
managerent of their clinical problem. Each had 
serum ASC titre and C3 complement concentration 
determined, and a throat swab wa: taken for 
culture. 


Results 


In 60 pa-ients the chief ccmplaint was swelling of the 
face, hands, or feet. In crly eight was discolouration 
of the urine the chief symptom. One chid presented 
with a ccnvulsion due to hypertensive encephalo- 
pathy. In 36 there was < derinite history of a recent 
throat infection; in 14 skin seemed to be the likely 
primary focus of infecticr. Forty nine patients had a 
diastolic blood pressure of >80 mmHz on admis- 
sion. Ninety per cent of zhe children hac consulted a 
doctor before admission. and over haf had been 
given a oroad spectrum antibiotic. All -he children 
recovered ın hospital. 

ASO -itres of >1/200 were found in 52 (70%) of 
the study patients on admission compared with 12 
(18%) cf controls. In a further six petients ASO 
titres thet were <1/200 om admission rore to >1/200 
or moze within a monch. Serum C3 complement 
concentrations were low in all but one of the study 
group om acmission, wit a mear (SD) value of 24 
(15) mg/dl (normal racge 60-180 mz/dl). Each 
second specimen of 62 paired blood samples had a 
C3 corc2ntration higher than the one obtained on 
admission. Serum C3 ccmplement comcentrations 
graduall~ returned to no-mal by the sixtŁ week in all 
children from whom samples were coLected (62), 
with a mean (SD) valve of 89 (23) mg/dl. 

Group A p-haemolytic streptococci wre isolated 
from cultures of 10 throat swabs taken from patients 
with acute nephritis and “rom six of the controls. We 
attribute the low recovery rat2 of organisms from 
the throet swab cultures to the widespread practice 
of prescciding broad spectrum antibictics before 
admission to hospital. T-ea-ment with antibiotics 
could also have delayed the rise of the ASO titre, 


reducing the sensitivity of this method for the 
diagnosis of preceding streptococcal infection.’ 


Discussion 


Strestococcal infection continues to be the com- 
morst cause of acute glomerulonephnitis in chil- 
dren in Hong Kong, as it 1s in other parts of south 
east Asia.* Of the 74 patients studied, we were able 
to prove a recent streptococcal infection (diagnosed 
by a high ASO titre of >1/200) ın 58 (78%). A low 
serum C3 complement concentration within the first 
weet of presentation is considered by some to be a 
more reliable test for post-streptococcal glomerulo- 
nephritis”; all but one of the 74 children fulfilled this 
criterion. 

Tte importance of the -haemolytic streptococcus 
as a cause of acute glomerulonephntis in our 
children contrasts with Meadow’s experience in 
Leeds where only one third had post-streptococcal 
glom2rulonephntis.’ Environmental conditions in 
Hong Kong may partly explain these differences. 
Despite considerable improvement ın living condi- 
tions the density in terms of number of people per 
unit area of living space ts stil] much higher than in 
Western countries, encouraging spread of streptococ- 
cal nfection. Paradoxically the other major 
strep ococcal disease, rheumatic fever, has virtually 
disap>eared from Hong Kong. This raises the 
possibility that the high incidence of post-streptococ- 
cal gomerulonephnitis might also be related to the 
persistence of nephritogenic strains of B-haemolytic 
streptococci in Hong Kong. In the present study we 
did not determine the types of streptococci, and 
further studies are in progress to investigate this 
aspec. 


We thank Professor DP Davies and Dr PLS Ip for allowing us to 
study their patients, and Miss Fanny Lau for prepanng the 
manuscript 
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Cushing’s disease and craniopharyngioma 
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SUMMARY A 14 year old girl presented with growth 
faure and Cushing’s disease. Histological examina- 
tion confirmed a craniopharyngioma but failed to 
show that the tumour secreted adrenocorticotrophic 
hormone. We suggest that her Cushing’s disease was 
caused by hypothalamic dysfunction associated with 
increased corticotrophin-releasing hormone secre- 
tion, secondary to the cramiopharyngioma. 


Cramopharyngiomas usually present with symptoms 
and signs of increased intracranial pressure or 
localising neurological signs, or both; some, how- 
ever, present with failure of growth and puberty due 
to progressive loss of hypothalamic-pituitary 
function.! We describe a girl who had a cranio- 
pharyngioma and presented with the sequelae of 
pituitary hypersecretion of adrenocorticotrophic 
hormone (ACTH). 


Case report 


A girl presented at the age of 14-2 years with short 
stature. Her height was 3-6 standard deviations 
below the mean for her age, and her skeletal 
maturation was retarded by two ‘years’ The normal 
consonance of growth and puberty had been lost and 
her growth rate was only 3 cm a year, although she 
had attained stage 2 breast development, this 
suggested an endocrine abnormality.” Investigation 
showed a normal female karyotype, normal thyroid 
function (serum thyroxine 144 nmol/l), and normal 
tomograms of the pituitary fossa The 0900 h plasma 
cortisol concentration was 540 nmol/l In response to 
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insulin induced hypoglycaemia, plasma cortisol rose 
to a peak of 750 nmol/l and the serum growth 
hormone concentration increased from 3-4 to 21 
mU/l (normal peak >20 mU/\). 

At 15-3 years her diurnal plasma cortisol concen- 
trations suggested loss of normal diurnal rhythm, 
with mormng and midnight concentrations of 335 
nmol/l and 225 nmol/l, respectively (range <120 
nmol/l at midnight). These samples were, however, 
drawn during the first 24 hours in hospital and the 
results were attributed to stress. 

At 16-3 years she had Cushingoid facies, hirsuties, 
increasing central obesity, spider naevi, and persis- 
tent growth failure. She was hypertensive with 
diastolic blood pressure consistently 90 mm Hg. She 
had no defects of her visual fields, even on testing 
with a red target. Plasma potassium concentration 
was at the lower limit of normal (3-5 mmol/l). The 
0800 h plasma cortisol concentration was 731/nmol/| 
with a plasma ACTH concentration of 67 ng/l, and 
the midnight plasma cortisol concentration was 
raised at 580 nmol/l. In response to msulin induced 
hypoglycaemia the plasma cortisol concentration 
rose from 248 nmol/l to 483 nmol/l. An intravenous 
mjection of 100 pg of corticotrophin releasing 
hormone-41 (CRF-41) produced a peak plasma 
concentration of ACTH of 107 ng/l after 15 minutes 
and a peak cortisol concentration of 1210 nmol/l 
after 60 minutes. An exaggerated response to CRF- 
41 1s a recognised finding in pituitary-dependent 
Cushing’s syndrome.’ The basal prolactin concen- 
tration was normal at 145 mU/I. Basal serum 
androgen concentrations were raised for a girl at 
her stage of puberty (dehydroepiandrosterone 
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Figure Sagittal reconstruction of enhanced computed tomogiam through the centre of pituitary fossa showing a large 


suprasellar lesion [arrow] extending into the hypothalamus 
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[DHA] 22-4 nmol/l, androstenedione 4-1 nmol/l, 
testoste-one 2-4 nmol/l) tut ccmplete suppression of 
cortisol. DHA and endrostenedione occurred after 
she was given & mg of dexamethasone orally each 
day for three days. 

An addcminal ulcrasound examinacion showed 
adrenal glands of narmel size and mcrphology. A 
high resolution computed tomogram [GE9800] 
showed a siprasellar crstic lesion (figure). Follow- 
ing crariotomy this was resected, together with all 
residual pituitary tissuz; hiscological examunation 
confirm2d a craniopha-yngioma. There was no 
collecticr cf basophilic cells suggestive of an aden- 
oma, ard no response tc tumpur tissue staining for 
ACTH, ZRF, or bombesin After overation her 
Cushingoid signs resolved rapidly and she required 
full pituitary replacemea: with thyroxire, hydrocor- 
tisone, growth hormon=. oescrogen, aad deaminc- 
D-argin_re vasopressin During the year after the 
overaticr she grew £ cm, and finally stopped 
growing at the age of 13. Ske has completed two 
years of follow up aad nas made an excellent 
recover? w-th no radicdogical evidence of residual 
tumour or biochemical recurrence cf Cushing's 
syndrome. 


Discussion 


This vetient presented with Icss of the normal 
harmemy cf growth and puberty, which usually 
indicates ar endocrire ctncrmality. Ths allowed an 
early diagnosis of Cish_ng’s syndrome before florid 
signs of hydercortisclaemia -teceme apparent. The 
diagnos was confirmed by Icss of the normal 
diurnal rhythm of cor-sol secretion. The plasma 
ACTH concentration, dexzmethasone suppression 
test, and response to intravenous CRF-41 differenti- 
ated Cashmeg’s disease from ectopic ACTH and 
primary ad-enocortical Fypersecretion. In addition, 
the histochemical studi: of the tumour showed no 


evidence of ectopic hormone production. We can 
find no previously reported association between 
Cushing’s disease and craniopharyngioma. The pos- 
sibility of hypersecretion of ACTH caused by 
pressure from a non-functioning hypothalamic- 
pituitary tumour has, however, been suggested.* It 
1s also possible that the hypersecretion may be due 
to release of inhibition rather than to direct stimula- 
ton, 

There ıs controversy concerning the relative roles 
of the hypothalamus and the pitutary ın the 
aetiology of Cushing’s disease.” A primary role of 
the p:tuitary was unlikely in our patient as there was 
no histological evidence of a pituitary basophil 
adenoma. We suggest that hypothalamic dysfunc- 
tion, caused by the craniopharyngioma, produced 
hypersecretion of ACTH secondary to increased 
secretion of CRF. 


We thank Professor L Rees, Department of Biochemical Endocr- 
nology, St Bartholomew's Hospital, London, for the histochemical 
tumou: studies 
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Perioperative dissemination of salmonella 
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SUMMARY A hypophyseal adenoma was operated 
on in a patient who was a carner of Salmonella 
typhimurium. A chronic salmonella osteitis de- 
veloped in her calvarium at the site of operation. 
Our case and reported expenence emphasise that 
asyinptomatic carriers of salmonella should be 
given perioperative antibiotic prophylaxis, es- 
pecially if they are immunosuppressed. 


The clinical presentation of salmonella infections ts 
variable, particularly ın patients having operations 
and cytotoxic treatment. Wolfe et al found that the 
risk of salmonella infection was high, particularly in 
patients with leukaemia and lymphoma. t Salmonella 
typhimurium and Salmonella enteritidis both cause 
bone and jomt infections.” 

In addition to having an increased risk of unusual 
complications associated with acute salmonella in- 
fections, carriers of salmonella receiving cytotoxic 
treatment should be regarded as having an ad- 
ditional preoperative risk factor. To emphasise this 
aspect of salmonella infection we report the case 
history of a girl with a hypophyseal adenoma who 
wes operated on while she was a carrier of S typhi- 
murium. A chronic salmonella osteitis developed in 
her calvarium at the site of operation. 


Case report 


In September 1985 a 12 year old girl was referred to 
this department with a one week history of headache 
and right sided ptosis. Computed tomography was 
dene, which showed changes consistent with a 
hypophyseal tumour. A few days before the onset of 
neurological symptoms she had had diarrhoea, as 
had other members of her family. Stool cultures 
from the patient and from other members of her 
family were positive for S$ typhunuruum. A cranio- 
tomy was performed. At operation the tumour was 
found to be inoperable but a biopsy specimen was 
taken. Histological examination showed the pre- 
sence of an hypophyseal adenoma. Dexamethasone 
was given to decrease intracranial pressure and 
articonvulsant treatment using phenytoin was 
started postoperatively Three weeks after 
operation she had a course of radiotherapy. 
Recovery from the operation was uneventful 


Table Tuning and duration of drug treatment 


Drug Days after Duration 
operation that of 
drug started course 
Dexamethasone —6 20 
Phenytoin 0 Continuous 
Amphicillin (intravenously) 39 
(orally) 44 16 
Tnmethopnaovsulphamethoxazole 66 17 
Chioramphenicol (topically) 74 18 
Trimethopmm/sulphamethoxazole 
(orally) 164 9 
(intravenously) 173 16 
(orally) 189 8 


without signs or symptoms of systemic or local 
infection. 

One week after the operation stool culture was 
still positive for S typhimurium, whereas the stool 
samples taken during the subsequent six months 
were all negative. Four weeks postoperatively in- 
flammation, swelling, and a smail fluctuant mass 
were noted at the surgical wound site. Needle 
aspiration was performed and $ typhimurium cul- 
tured from the sample. The infection was unsuccess- 
fully treated with several courses of antimicrobial 
drugs (table) to which the strain was sensitive on 
culture, the cultures from the wound remained 
positive. 

Four and a haif months after operation ostettic 
changes were seen on the skull x-ray picture and a 
further craniotomy performed. At operation it was 
found that the bone which in the primary operation 
had been transplanted to the calvarium from the 
iliac crest was infected. The infected piece of bone 
was removed. Before the second operation oral 
trimethoprim-sulphamethoxazole was given, and 
this was continued intravenously for 16 days after 
operation and then for a further eight days orally. 
After the second operation the wound healed, and 
no residual infection was detected during the 10 
month follow up. 


Discussion 
There ıs a wide variety of complications of infections 


caused by any strain of salmonella.” 3 The possibility 
of the development of bone infection ın an asymp- 
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tomatic carner is not, however, well recognised. 
Gilman et al found th=t bone marrow is a more 
sensitrv2 culture medium for Salmenefa typhi than 
stool, blood, or unne in patients with typhoid 
fever.* The reason for tur patient developing bone 
infection may be due tc the ability of selmonellas to 
invade >ome marrow. If this 1s the case then the 
bacteria were actually in the bone marrow at the 
time of zhe srimary ope-ation. Another possibility is 
that occult bacteraemic may have occarred during 
the early pcstoperative >eriod when the patient was 
still carrying salmonella- Younz patients-with positive 
blood cultures may be 2symptomatic.~ 

The frst sample from which $ typhimurium was 
culturec was taken by areptic needle aspiration. The 
stool cultures had beea negetive for three weeks 
before signs of the infection at the c eration site 
were Gezected which mz<es faecal contamination of 
the wound an unlikely source of infection. Our case 
corrdbozates the fact that salmonellas tend to infect 
diseasec or injured tissue. The use of -adiotherapy 
in corjanction with dexamechasone probably ın- 
creased the likelihood of salmonella causing the 
infection. 

Rodrizuez et al recectly pablished a review of 
intracramial infections caused by salronellas.° In 
their repor. one patient developed a focal sal- 
monella infection in a æoplastic lesica within the 
central nervous system. Our patient Gd not have 
any sym>toms or signs C intracranial icfection, and 
wes cured 2fter the remove! of the infected bone. 

Our case shows that even an asymptomatic 


salmonella carrier should be given prophylaxis when 
any surgical operation is planned Chloramphenicol 
or trimethoprim-sulphamethoxazole should be given 
before, during, and after the operation to prevent 
local complications. There is, however, no cura- 
tive treatment for the salmonella carrier, and 
antimicrobial treatment may prolong carnage. The 
use of bone marrow culture for salmonella is a useful 
diagnostic sampling medium 
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British Paediatric Association 


Minutes of the Annual General Meeting 


The Annual General Meeting of the British Paediatric Association was held on 8 April, 1987 in the Central 
Hall of the University of York. The President, Professor J O Forfar, took the chair. 


1 APOLOGIES 
A.pologies for absence were received from Professor 
Barbara Clayton. 


2 MINUTES OF THE 1986 ANNUAL GENERAL MEETING 
The minutes of the meeting held on 16 April 1986, 
which had been circulated to members in March in 
the Annual Report, were accepted and signed as a 
correct record 


3 PRESIDENTIAL ELECTION 

The meeting noted the election of Professor June 
Lloyd as President-Elect 1987-88 and President 
1988-91. 


f ELECTION OF HONORARY OFFICERS 

The meeting ratified Council’s election of Dr T L 
Chambers to serve as Honorary Secretary and Dr 
R W I Cooke and Dr Marion Miles to serve as 
Honorary Assistant Secretanes 1987-89. 


5 PRESIDENT’S REPORT 

The President’s Report had been circulated to 
members in March ın the Annual Report and was 
APPROVED by the Annual General Meeting. 

The meeting stood in memory of the members 
who had died since the last meeting: Dr B Chown 
(Honorary Member); Dr Christine Cooper (Honor- 
ary Member); Dr E W Hart (Honorary Member and 
former Honorary Secretary to the Association); Dr 
D MacCarthy (Honorary Member); Dr D Pickering; 
Sır Harry Platt (Honorary Member); Sir Desmond 
Pond (Honorary Member) 

The President referred to the Association’s re- 
cently published reports on ‘The School Health 
Service’, ‘Paediatric Training in the United King- 
dom’, and ‘Paediatric Intensive Care’. Copies of 
these reports were available from the BPA office. 

The Association was being consulted increasingly 
as it became recognised that the BPA was the 
appropriate body to consult on paediatric matters. 

A document on the ‘Integration of the Child 
Health Services had been agreed by the BMA Child 
Health Forum and unanimously approved by the 
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BMA Council. The President thanked the Honorary 
Treasurer for his contribution to these discussions. 

Professor S R Meadow was retiring as editor of 
the Archives of Disease in Childhood. On behalf of 
the Association, the President thanked Professor 
Meadow for his assiduous service over the past 
seven years. 

The President thanked the Executive Secretary 
and the other members of the secretariat for their 
hard work and valuable contribution to the work of 
the Association. 


6 ELECTION OF NEW MEMBERS 

Professor Barbara Clayton, Professor J Dobbing, 
Dr Patricia Ryan, Sir Peter Tizard, Dr C H M 
Walker, Professor O C Ward and Dr B W Webb had 
been proposed for Honorary Membership and there 
were nominations for one hundred and twenty one 
Ordinary Members, twelve Overseas Members and 
fifty six Associate Members. The meeting approved 
the nominations and the new members were duly 
elected. 


7 TREASURER’S REPORT 

The Treasurer presented the Accounts for the 
penod 1 January to 31 December 1986. These had 
been circulated to members with the Annual Report 
and had subsequently been audited. There had been 
a surplus for the year and a substantial sum had been 
transferred to reserves. According to agreed finan- 
cial policy, the Association’s activities continued to 
be funded by income from members’ subscriptions 
and investments end the contribution from the trade 
exhibition. Profits from sales of the Archives of 
Disease in Childhood had been used to build up the 
Association’s reserves. The cost of the journal had 
now been fixed ın sterling, so that profits would be 
lower than ın previous years but the level of income 
from this source would be more predictable ın 
future. The Association had taken expert advice on 
the management of its investments on which max- 
mum return had been obtained. An increase in 
expenditure during the year reflected the growing 
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activities of the Associaior and the consequently 
higher cemand for adm_ristrative sup>ort. 

The Association wa. advised that its trading 
activities had increased =o the point where it would 
pe necessary to register for VAT. A pcblic limited 
company, British Paedietrm Services LH was being 
formed to undertake thoie aspects of the Associa- 
ticn’s work which wuki be Jatle to VAT. 

The Honorary Treasirer tnanked Mr Michael 
Ray, the Assoctation’s francdal adviser, and the 
secretariat for their work :r prepazing the accounts. 

The Honerary Trecsurers verbal report and the 
circulated Accounts for _C&b were APPROVED. 


8 MEMEE2S’ SUBSCRIPTIONS 

The meeting agreed that the annual subscription 
rate for Ordinary Menter: should be increased to 
£98 from 1 January 1938. -v_th pro rata iccreases for 
lesser rates. 


9 APPOINTMENT OF AUDITICRS 
The meeting appointed Wessrs Arthur '3 Mead & 
Co as euditors for the Haancial year 2986-87. 


10 RULES OF THE ASSCCL.TIDN 

The meating considered arencments to the Rules 
ot the Association whico aad been circulated to 
members n March in tae Amnual Keport Proposed 
amendments to Rule 2 MZMBERSHIP 2 Election 
of Members were acc2ptec. 


1] REPORT OF THE ACADEAIC BCARD 

The Repo-t of the Acadenic Board wnick had been 
circulated to members in March in the Annual 
Report wes received. The Fresident exp-essed the 
Asscciation’s gratitude to P-ofessor J D Baum for 
his valuable service Sotk as Secretar? to and 
Chairman cf the Acacemic Board. 


12 REPORTS FROM PAEDIATRIC SPECIALTY GROUPS, 

STAN DING COMMITTEES, WORKING PARTIES, AHD 
OUTSIDE 3QDIES 

The meetmg received reports which Lad been 
circulatec in the Annual Report to members in 
March. The President zhanked all those who had 
served and contributed to this important aspect of 
the Association’s work. 


13 THE FUTURE REFRESENT27ION DF PA=DLATRICS 
There was extensive discussson on Courncul’s pro- 
posals that steps should be taken towards shanging 
the profess.cnal representation of paediacrics and 
child health in the UK. 

Council had submitted tas following resolutions 
to the AGM. 

a) This Arnual General Weeting endorses Coun- 


cil’s recommendations to approve the follow- 

ing objectives to be achieved by the future 

representative body for paediatrics and child 
health: 

1 Greater professional recognition of the 
importance of children and improved status 
of paediatrics and child health. 

2 Responsibility for setting and maintaining 
standards of practice in child health and 
paediatrics and its specialties in the UK 

3 The right, recognised by the Royal Col- 
leges of Physicians and endorsed by the 
other Royal Colleges and Faculties, to 
speak for paediatrics and child health as the 
authoritative voice of these disciplines and 
to represent them at national and regional 
levels. 

4 Representation on committees and coun- 
cils on which paediatncians feel they 
should be represented, including the nght 
to elect their own representatives who 
would be recognised as representing 
paediatrics and child health. 

5 Maintenance of the right to publish reports 
and statements without prior endorsement 
by other bodies. 

Responsibility for postgraduate examina- 

tions and for training in paediatrics and 
child health. 

The mght to appoint regional paediatric 
advisers who would be the recognised 
source of advice for health authorities on, 
inter alia, matters concerning career and 
training posts in paediatrics and child 
health. 

&€ Adoption of general structure (including 
paediatric specialty groups), organisation 
and constitutional aims similar to those of 
the British Paediatric Association. 

9 As the body representing paediatrics it 
would be responsible for formulating 
advice on paediatrics and child health and 
would replace the Joint Paediatric Com- 
mittee of the Royal Colleges of Physicians 
of the UK and the BPA and the Paediatric 
Committees of the Royal Colleges of 
Physicians. 

10 Arrangements for finance and accom- 
modation acceptable to the members of the 
future representative body. 

Professor R W Smitbells proposed and Professor 
June Licyd seconded an amendment deleting the 
words ‘recogmsed by the Royal Colleges of Physi- 
cians anc endorsed by the other Royal Colleges and 
Faculties’ from Objective 3. 

Voting was 116 for and 43 against the amend- 


(a g 


ment. Amended Resolution a) was then adopted 
unanimously. 

b) This Annual General Meeting authorises 

Council to hold a referendum to determine 

1) whether the membership wishes to change 
the present representation of paediatrics in 
the UK and 

u) whether this should be better achieved 
through the formation of a Faculty within 
the Royal Colleges of Physicians or 
through a separate and independent Col- 
lege of Paediatricians. 

Professor O H Wolff proposed and Professor F 
Harris seconded a resolution inserting a third clause 
iit) ‘Voting in the referendum should be by single 
transferable vote on the three options: preserving 
the status quo, forming a Faculty of the Royal 
Colleges of Physicians and forming an independent 
College’ Voting on the amendment was 117 for and 
2 against. 

The amended Resolution b) was then adopted 
unanimously. 
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c) This Annual General Meeting endorses Coun- 
cil’s recommendation that voting ın the ref- 
erendum will be confined to the Ordinary 
members of the Association. 

Professor S R Meadow proposed that the words 
‘and the full results of the referendum should be 
made available to the membership of the Associa- 
tion’ be added to clause c). 

The amendment was accepted by the President 
and the amended resolution was adopted unani- 
mously. 

d) This Annual General Meeting empowers 
Council to negotiate the achievement of the 
Objectives enumerated in Resolution a) taking 
into account the result of the Referendum. 

It was proposed that the following words be 
added: ‘the results of the negotiations to be brought 
back to the Annual General Meeting in 1988, and 
thereafter to be the subject of a further referen- 
dum’. 

This proposal was accepted and the amended 
resolution carried by 130 votes to 3. 
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Correspondence 


Trends in birth prevalence of cerebral 
palsy 
Sir. 
The pape- by Pharoah et a 1s a splendid example of the 
confusion thet can anse when a perinata. problem is 
examined cnly through the eyes cf a paedietriaan I am 
prepared -o concede that a ose in tne incidence of cerebral 
palsy ic lew birthweight —LBW) infants before 1977 
exonerate: intensive care as a cause. But ths umplication 
that it lets paediatricians off the hook does net necessarily 
follow 

Firstly, I thank I speak for beth perinatal pathologists 
and ultrasonographers whet I say that the diagnosis of 
brain damage as a cause of cercbral palsy is comparatively 
rare before birth, but beccmes increasingly easier post- 
natally Fer those who believe that anatomy is related to 
function most cases of cerebral palsy appear t have their 
origins mirapartum and especially in the immediate 
postpartum period 

Secondly, ard here I spez< on behalf of costetnicians, 
the phenomenon of a nsing ~ate of cerebral palsy m LBW 
infants carnat be understocd without knowñeg the still- 
birth rate n LBW infants canng the same >enod The 
authors’ figures show a dec ming birth rate (45 637 to 
28 430 frora 1956-77) which is unlikely to be due entirely 
to a deckn ng population. At the same time -here was a 
declming rsk of LBW at cast among live births and 
hypothetically also among swibirths. In 1967 there were 
68 2 1ve cirtks below 2500 g p=r 1C00 births, nsing to a peak 
of 79 81n 1970 and thereafter reducing to 50-8 pe- 1000 births 
in 1977 An obstetrician coulc be expected to irterpret this 
as reflecting improved living standerds, famil- planning, 
and more successful anteni-al obstetric care This is 
difficult to reconcile with zo imcreasing nsz of being 
deprived of cxygen during and after birth. I suspect that 
immediately before the dawz of intensive cere for the 
newborn, growing enthusiasm Dr r=latively unscphisticated 
resuscitatior of small babies provaked the sigrificant nse 
in the incidence of cerebral palsy as well as ar increased 
chence of survival. From tke authors’ figures survival 
below 15C0 g rose from 33% to <9% and ‘or infants 
between 1500 and 2500 g from 94% to 97% forthe period 
1967-1977 

On the otner hand, withow knowing how many LBW 
infants were stillborn ıt could F£ argued that the sropensity 
of the Mers2yside mother to go info prematcre labour 
remained urcaanged betweer 1966 and 1977 A rising 
stillbirth rete in LBW infants would then necessary be 
accompanied by the recorded <ecline in LBW [ve births 
In this case tne blame would lE more at the obstetrician’s 
than the paediatrician’s door, because the fewe liveborn 
infants who escaped the increasing risk of deata in utero 
would be mere |_kely to be hypoxic at birth and more at 
risk of cerebral palsy 


There ts ample evidence that modern obstetric practice 
and meonatal intensive care have simultaneously had 
repercussions for each other * Cerebral palsy 1s unlikely to 
have been independent of either of these disciplines 
before the institution of intensive care. The traditional plea 
of the community paediatrician to examine ‘geographically 
delineated groups’ must be challenged. The study of a 
diseas> ın a community 1s justified when (as ts usual) the 
diseas= has its ongins there. This would be acceptable for a 
study of congenital malformations but not for cerebral 
palsy Most infants with cerebral palsy have been admitted 
to a maternity hospital with a morphologically normal 
centra nervous system whilst in utero, and are subsequently 
discha-ged to the community With pathological cavities ın 
their srains Hospital based figures make sense for 
cerebral palsy as the disease onginates within its walls 
Geographically delineated groups merely average the 
results of differing hospital practices. 
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Professer Pharoah and Drs Cooke, Rosenbloom, and 
Cooke comment: 


In his caiticism of our paper, Barson makes several points 
that are unsubstantiated by any evidence The first ts that 
the diag>osis of brain damage as a cause of cerebral palsy is 
rare befcre birth but becomes increasingly easter postnatally. 
This ma~ be so, but that cannot be translated to mean that 
most cases of cerebral palsy appear to have their ongins 
either irtrapartum or, more especially, immediately post 
partum. Merely being unable to diagnose brain damage 
with curently available techniques, including ultrasound, 
does no^ mean that abnormality is not already present 

Indeed, all the evidence refutes this view and indicates that 
in most vases of cerebral palsy brain damage occurs well 
before labour begins In the cohort followed up by Nelson 
et al only 9% of cases were damaged pennatally.' Even 
among lcw birthweight (LBW) infants, Stewart et al found 
that 52 o” 68 infants with neurodevelopment disorders had 
no periventricular haemorrhage or parenchymal densities 
or had omly a small periventricular haemorrhage.” 

In ansver to Barson’s second point, national data reveal 
that the s ilbirth rates for LBW babies are also falling.* In 
the Mersey Region sumilar data are not available for the 
period before 1974, but from 1974 to 1977 the pattern of 
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decline in stillbirth rates followed the national one There 
is, iherefore, na evidence that the decline in early neonatal 
mcrtality was achieved at the expense of a nse in stillbirth 
rate 

The final point is that hospital rather than geographically 
delineated groups should be studied on the basis that the 
causative factors for cerebral palsy onginate within the 
hespitals This is emphatically not so, it must be restated 
that for most cases, even those of LBW, cerebral damage 
occurs well before birth. To use Barson’s phraseology, this 
le:s both obstetncians and paediatricians off the hook, but 
it behoves all of us to seek the nature and timing of the 
insult(s) which compromise cerebral development Pace 
Barson, observing a hospital population cannot account for 
tke biases inherent in differential inter hospital transfer 
rates and clinical management policies which may affect 
prevalence without any bearing on the incidence of the 
condition 
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Prediction and management of 
nocturnal hypoglycaemia in diabetes 


Sir, 


Following the report of Whincup et al' I have analysed my 
own data on hospital based blood sugar profiles with rather 
different results 

A group of 118 diabetic children were admitted to the 
Royal Manchester Children’s Hospital for 24 hours for a 
study of their renal function.* Capillary blood was taken 
before and one hour after meals and at 0300 hours for 
estimation of plasma glucose concentrations. In 107 of 
these children an after supper (usually 2100 to 2300 hours), 
and 0300 hour plasma glucose estimation were avaiable 
for predictive analysis Nocturnal hypoglycaemia was 
defined as a plasma glucose concentration of less than 
3 mmol/l. The table shows the results. 

Twenty seven children had a plasma glucose concen- 
tration <7 mmol/l after supper and of these only five had 
one of <3 mmol/l at 0300 hours. Eighty children had a 
plasma glucose concentration >7 mmol/l after supper and 
of these three had one of <3 mmol/l at 0300 hours. Thus 
for these data the after supper plasma glucose value was a 
poor predictor of nocturnal hypoglycaemia, being correct 
only about one fifth of the time. 

I suspect that the difference between these results and 
those of Whincup et al reflects a difference in the per cent 
of the two populations that were confirmed positive and 
confirmed negative The predictive value of a test depends 
entirely upon the ratio of confirmed positive and con- 
firmed negative results in the population.? In this data set, 
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Table Predictive value models for nocturnal 
hypoglycaemia (n=107) 


Plasma glucose 
concentration 


after supper 


Predictive value 


{munolji} Senntivity Specificity Positive Negative 
<4 25 97 40 94 
<5 50 91 31 96 
<6 50 85 22 95 
<7 63 78 19 96 
<8 63 72 18 97 
<9 63 65 15 97 

<10 63 63 14 97 


7-4% of the population were confirmed positive compared 
with the 34% of that of Whincup et al I can only speculate 
on what percentage of the general population of diabetic 
children have nocturnal hypoglycaemia, but from clinical 
practice I would be surprised if ıt was more than 10% to 
20%. 

There ts an additonal problem with predictive analysis 
Feinstein comments that such an analysis has to accept the 
idea that the results can be listed in a fourfold table.° 
Thus the presence of ‘nocturnal hypoglycaemia’ 1s expressed 
as a simple ‘yes’ or ‘no’ and the results of the after supper 
plasma glucose estimations are similarily interpreted. This 
ıs a simplification of the realities of glycaemic control and 
of home blood glucose monitoring in diabetic children, 
where the results are rarely ‘yes’ or ‘no’ but often ‘perhaps’ 
or ‘maybe’ 

Most British paediatricians ask their diabetic children to 
perform one blood glucose test at home at a different time 
each day Acceptance of this predictive model implies two 
home blood glucose tests each day; one during the course 
of the day and one at bedtime. Personally I find ıt difficult 
establishing a once daily home blood glucose monitonng 
routine for most diabetic children and I believe that, for 
many, a twice datly routine would be difficult to achieve. 

In conclusion, therefore, despite the results of the 
intervention study I remain unconvinced by the argument 
that paediatricians should be encouraging some of thew 
diabetic children to estimate a nocturnal blood glucose 
concentration to reduce the incidence of nocturnal 
hypoglycaemia. 
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Baby walkers . . . time to take a stand? 


Sir, 


I agree wth tne report of GRadht'l et al on the dangers of 
baby walkers_' I think, however, that the fazt that two of 
the thre2 zases they describe nvolved infants n0 older than 
7 months who were left unscpervised tn these baby walkers 
indicates zhat there was icsufficient parental care. This 
would ce-tatnly appear tc be so at the ime of the 
accidents. Placing a young infant in a baby wa ker and thus 
giving hinm uncontrollable speed and mob lity without 
SUPETVISIOI i as irresponsitle as allowing a » year old to 
drive a motor car 

My expericnce is that those parents who aze somewhat 
inadequate, Cepressed, or sccally deprived are among the 
most ard2rt us2rs of baby walkers. The infant is placed in 
this and -hen left to ‘amuse” lumself. These parents often 
have little nsight mto normal child developrrent and are 
unpreparec for the consequences of the mobiLty suddenly 
achieved by -he infant 

Another factor is that it  usuzlly the inant who is 
irntable ani hyperactive wkc is most often vlaced in a 
baby walke-. The combinatioa of a hypractive adventurous 
infant and an irsufficiently oxervart parent is also found 
in other cases of accidental mjunes and poisoning ” 
Education enc warning label nay help but urfortunately 
these are often the families whe are least amenable to 
advice on child zare and safe y.* Even if the baby walker 
comphes wih che strictest safzty regulat.ons accidents will 
still occur—especially from ove-turning The to al banning 
of the sale of Lasy walkers mar be the only resort uf these 
accidents are t> be prevented completely 
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Su, 


I share the corcern about th: safety of baby walkers, 
expressed by Glzeadhill et al ! 

The susceatibary of :nfants ir baby walkers to burns was 
pointed out ty Colville and hs colleagues in Eelfast,* * 
who reported 31 severe burns cver a decade, shcwing the 
hazards to wh ck babies were beng 2xposed 

Our own deta confirm the corzlusions cf Gleadhill et al 
that these dev.ces are still a source of serious injtry, even 
after strenuous «fforts by the British Standards Institute 
and by publi information campaigns. Of 1€0 burns 
severe enough to ment admission tc the Leicester Royal 
Infirmary Buns Unit over the last year, 3 (1-9%) were 
associated wita the use of baby walkers. This represents 


22:2% of children of baby walker age (8 to 14 months). Of 
400 sequential burns over the last six months requiring out- 
patiert treatment, however, none was connected with 
baby walkers 

Thrs not only are these devices still causing burns, but 
the kiad of burns they cause to a child robbed of his normal 
protective reflexes by these ‘mobile straight jackets’ are 
generclly of a serious nature I therefore agree that it is 
indeec. “time to take a stand’ on the use of the baby walker 
devices 
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Vasoactivity of the major intracranial 
arteries in newborn infants 


Sir, 


We reac with interest the paper by Drayton and Skidmore’ 
but suggest that therr conclusions cannot be justified by the 
data prowided in their paper. The statement that the major 
cerebral arteries are the main site of autoregulation 1s 
based entirely on the observation that there 1s no change in 
the cerebral blood flow (CBF) as measured by their 
Doppler method We are not convinced that the method 
they used is valid and appropriate to the measurement of 
CBF 

Absolute flow ıs difficult to measure accurately using 
Doppler -ultrasound.? The method used by Drayton and 
Skidmore is particularly inaccurate as small errors in the 
measurertent of flow made at two points will lead to large 
errors in cae calculated differences, although the two flow 
estimates are subtracted, the error is additive. Even under 
ideal conditions (a non-reactive circular aorta) accuracy of 
measurement of the aorta cannot be better than the order 
of a wavelength of ultrasound and will lead to an error of 
about 6% when measuring the diameter of the immature 
aorta (about 8 mm) and a 12% error in a cross sectional 
area. We calculate that for an infant weighing 1500 g where 
about 30% of the flow ın the ascending aorta perfuses 
the head and arms and 80% of this perfuses the brain, then 
the smallest likely error in calculating the flow to the upper 
part of the body by the subtraction method 1s of the order 
of 50% Details of these calculations are available 
on request to us Our calculations are based on four 
assumptions’ a closed ductus arteriosus, a brain weight of 
150 g, CBF of 60 ml1/100 g/minute,' and a cardiac output of 
260 ml/miaute/kg.? 

There 1 a great deal of evidence to support the 
contention that regulation of CBF 1s mediated by the 
microvasculature. Drayton and Skidmore have, however, 
chosen to -gnore these data in suggesting that the major 
cerebral arenes perform the main role in regulating blood 


flow. We do not disagree that in mature animals (and 
possibly humans) the major cerebral arteries may show 
vasoactivity in response to changing patterns of flow, but 
we can find no data from the work of Drayton and 
Skidmore to support this assertion in the premature infant. 
The onus 1s on them to show that their method for 
measuring CBF correlates with any other independent 
method either in humans or in animals before we can 
acc2pt that major cerebral arteries mediate cerebral 
autoregulation in the preterm neonate 
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Drs Drayton and Skidmore comment 


Our finding of a large crease in cerebral artery blood 
velocity during the first 48 hours of life but no change tn a 
measure of cerebral blood flow (CBF) has important 
unflications for simpler Doppler techniques of assessing 
the cerebral circulation Levene et al question whether 
lim:tations of our volumetric technique could explain the 
absence of any apparent increase in CBF 

I: ıs true that uf there had been progressive and 
unidentified constriction of thd aortic isthmus over the 48 
hours, CBF might indeed have msen We know of only two 
detailed studies of sequential changes ın the size of the 
isthmus both of which conclude that there is a progressive 
but slow relative uncrease in the diameter of the isthmus 
from birth '* The isthmus has a different embryological 
origin from the ductus artenosus, and 1s histologically 
indistinguishable from the rest of the aortic arch, which 
decreases the likelihood that it constnets in a similar 
manner to the ductus itself.* M mode measurement of the 
diameter of the isthmus in our infants was frequently 
impossible but measurements from the real time image did 
not suggest that there were any progressive changes in 
diameter over the tıme course of our studies The oval 
section of the aortic isthmus may mtroduce a small but 
constant error in our calculations but this 1s irrelevant to 
this discussion of change in velocity and flow 

In our opinion the basis for their calculation of potential 
error in Our technique 1s inappropriate. Our own calcula- 
tions, available from us on request, give a potential error in 
mean CBF of 9% for the preterm group and 16% for the 
term group, both well below the percentage change 
obssrved ın cerebral artery velocity 

We may approach the same problem empinically by 
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using the dispersion in our data that incorporates error and 
variation from all sources to calculate the confidence limits 
for any change We can thus be 95% certain that any 
change ın CBF between 1-5 and 48 hours was between 
+32% and —30% for the preterm group and +28% and 
—33% for the term group 

Levene et al conclude from the work of Kennedy et al 
that there 1s an increase ın CBF ın the first few days of life 
in dogs born at term Their results, however, showed no 
increase in CBF over the first sıx days of life. Furthermore, 
Cooke et al, using venous occlusion plethysmography in 
the term human infant, showed quite clearly that CBF was 
constant between three and 24 hours and that in fact flow 
was rather higher during the first two hours.‘ 

Contrary to the statement of Levene et al, nowhere m 
our paper have we suggested that ‘the major cerebral 
artenes perform the main role in regulating blood flow’ 
Clearly in the normal brain perfusion is closely coupled to 
metabolic demand in the tissues and important local 
mechanisms regulating flow must exist We do contend 
that the regulation of CBF 1s unusual in occurring at more 
than one arterial level including the major cerebral 
arteries The quoted work of Ahmann et al suggests that in 
the anterior cerebral arteries of only three preterm infants 
studied the vessels had an immature muscle coat, whereas 
in eight infants of a wide range of gestations studied by 
ourselves the muscle wall was well developed It seems 
illogical that Levene et al are prepared to accept that the 
major cerebral arteries of mature animals and humans are 
vasoactive, but are unwilling to accept the same for 
neonates. Our technique has been carefully validated in 
vitro Appropriate animal models for validation in vivo are 
not currently available to us and we do not believe that 
acceptable gold standards for the measurement of CBF in 
the newborn human exist. We believe that mvestigators 
who rely on the use of mean cerebral artery blood velocity 
as a measure of CBF may be musled 
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Interaction between chloramphenicol 
and acetaminophen 


Sur, 


Dr Choonara! raises the possibility that the changes in 
chloramphenicol pharmacokinetics observed in our study” 
were unrelated to acetammophen 

The pharmacokinetics of chloramphenicol could be 
influenced by many factors including age, underlying 
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disease, degree of hydration, fever, and other drugs Study 
Jesgns and data analyses sortroLing for all zhese vanables 
are dfficult and sometmszs impossible in very sick 
patencs The studies of Nawjeta et aF and Toumanen et af‘ 
inchided many patients wta tiese confounding variables. 
Nakata er al studied 10 child-en with inZection of the 
c2mra. rervous system, four of whom received phenobar- 
bitel oz phenytoin, or both; tLes# are both known to induce 
hepatic erzymes. One chic alzo received acetaminophen 
Tonmanen et af* studied 44 child-en with bectenal menin- 
zti, 11 of whom had se#mses requinng amticonvulsants 
All 44 cnildren were fevecBh (38-5 z0 41°C). In contrast, 
fouz of cur fve patients had 2piz_ottitis, an Uness of rapid 
onset acd stort duration. They had prevzously been in 
zocd health and had not received any mecication before 
aresenting with breathing difficulty. When studied 48-72 
pours afer chloramphenic. rac been started, all five were 
well hydrated and only ore was feverish (3£ 1°C) Nahata 
z! oP reported an increase im chloramphen:col and chlor- 
amphen-col succinate kimecics in their 10 children. The 
mean arza inder the curve (mz,1/hour) ard plasma helf 
life t 12 (hours) for their pa ients when first studied were 
simlar to those in our pattems 1105-7 and 3-0 compared 
wita 1122 and 30) Thes authors -epeated therr kinetic 
studies tro to 17 days afer the first and -ound that the 
mean arse under the curve and = 1/2 had decreased to 79-5 
anc 2-3, respectively, compered wita 28-7 and 1 2 m our 
pat encs 148-72 hours after the first study) They found that 
sat ents whe had the greatest area under tke curve at the 
trm= of -he first study hac ‘Fe ereatest declne We found 
no such correlation The mean ISE) change ın the area 
mcer the curve among our pa: ents was 74-1 (6-9)%, the 
pat ent wilh the smallest ntm_ area under tie curve had a 
77 7% change and the pat enz v-th the largest had a 73-5% 
change 

I 1s possible that the charges we observed in chloram- 
Phenicol pharmacokinetics vere independent of acetam- 
mofhen. We agree with Cr Chccnara that mformation on 
the phacmacokinetics of >Vorempbenicol after acetami- 
porfhen therapy or the xe cf control patients who 
concurrently received acetaminophen and =hlorampheni- 
col folcwed by chloramphenics: alone would have been 
ideal Eepazc microsomal 2nzyme activazon may take 
days to weeks to return to the: preactivaed level after 
witadrawal of the inducing agent ° The decrease in the 
urimary excretion of free chloramphenicol with an inverse 
reletive increase in the ¢glizuronide conjugate, and the 
maznitute cf change ın tae kiretic proñle of the drug in 
zur petizots who were stadm< on two occasions with 72 
hours alow2d us to cordrce tha: a chihramphenicol- 
acecamiacplen interactior. 2xist2=d as we hac no other clear 
explanation for these changes Our conclusion also re- 
mans that therapeutic crag monitoring 1s necessary 
whenever drugs with a narrow therapeutic index such as 
chloramDhenicol are used. 
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Neonatal typhoid fever 


Sir, 


In a ~ecent article, Chin et al concluded that ‘infants with 
mild Salmonella typhi ententis do not require (antibiotic) 
treatment ' Diarrhoea is a common feature of typhoid 
fever in children, but 1s rarely associated with fluid 
depletion.” It should not, however, be inferred that the 
findiag of S typhi in a stool culture is of no clinical 
impotence; a positive stool culture, even m a healthy 
contect, 1s often followed by a typical septicaemic illness 
sever to 10 days later * Typhoid fever ıs usually a milder 
disease in children than in adults, but life threatening 
complications and even deaths have been reported, es- 
pecial._y among young, malnourished infants.? The use of 
antib.otics has resulted in a considerable reduction in the 
mortid_ty and mortality of typhoid fever;? thus treatment 
Of al cases of acute $ typhi infections seems to be 
indicated. 

According to Chin et al the duration of the carrier state 
of S phi is not shortened by treatment with antibiotics In 
addition, chloramphenicol probably does not shorten the 
carnage time of S typhi ın treated patients * The problem 1s 
that the reference cited by Chin er al to support this 
state-nent ıs not relevant The study mentioned was carned 
out emong children suffering from uncomplicated, non- 
bacterazmic gastroenteritis caused by salmonella strains 
other than typhi and paratyphi, an entity totally different 
from typhoid fever.* 
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Dr Chin and Dr Tarlow comment: 


We thank Dr Yagupsky for his interest in our article. We 
did not imply that the finding of S typhi in a stool culture 
should be ignored. This is a potential health hazard as was 
pointed out in our paper. Typhoid fever can indeed be a 
life threatening condition as exemplified by our first case. 
We agree that the introduction of antibiotic treatment has 
reduced the mortality of typhoid fever. We do not, 
however, feel that all infants (including those with minimal 
gastrointestinal symptoms) require oral antibiotics. 
Although a septicaemic infection may occur later in some 
patients with mild symptoms, antibiotic treatment does not 
` completely prevent a major clinical relapse after treatment 
has been stopped. It is not our policy to treat all healthy 
contacts, even if their stool cultures are positive. 
Although the paper by Nelson et af did not refer 
specifically to the use of antibiotics in § typhi infection, the 
. randomised prospective double blind study did show that 
oral antibiotics were of no benefit to infants and children 
with acute salmonella gastroenteritis.' Furthermore, the 
treated patients had an increased risk of symptomatic 
relapse. We are not aware of any recent or similar study 
relating to S typhi gastroenteritis. Lastly, one must not 
forget that non-typhoid salmonella infections can also 
Cause serious complications in infants. 
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Incidences of childhood coeliac disease 
and transient gluten intolerance move 
discrepantly in UK and Sweden 


Sir, 


Current criteria for the diagnosis of childhood coeliac 
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disease were formulated by the European Society for 
Paediatric Gastroenterology and Nutrition. Coeliac dis- 
ease was defined as a lifelong disorder in which the small 
intestinal mucosa is abnormal as a result of exposure to 
gluten in the diet. The mucosal damage improves on 
treatment with a gluten free diet but recurs within two 
years of reintroduction of gluten. In some cases, however, 
this gluten challenge does not bring about a mucosal 
relapse within the two year period. These children have so 
called transient gluten intolerance. In an earlier study we 
reported an incidence of transient gluten intolerance of 
19% among children with an initial flat small intestinal 
mucosa that resembled that seen in coeliac disease. ! 

Since 1975 the incidence of coeliac disease seems to have 
decreased sharply in the UK? while the high incidence in 
Sweden has remained unchanged. On the other hand, we 
have observed a steep decline in the number of children 
with transient gluten intolerance diagnosed during the 
same period. This is in accordance with the findings of 
Walker-Smith who reported no new cases of transient 
gluten intolerance in children born after 1975 at the Queen 
Elizabeth Hospital for Children.* 

The fact that the incidences of childhood coeliac disease 
and transient gluten intolerance are moving discrepantly in 
the United Kingdom and Sweden is interesting but 
puzzling, and suggests that factors other than gluten 
ingestion are involved in the pathogenesis of coeliac 
disease. 
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Book reviews 


Advances in Pediatries. Volume 33. Edited 
by LA Barness. Pp 415: £48-00 hardback. 
Year Book Medical Publishers Inc. 1986. 


This book covers a series of diverse topics 
in which the editors feel there have been 
rapid changes in clinical and scientific areas 
of paediatrics. The result is 15 chapters of 
varying length, quality, and intensity rang- 
ing from the more esoteric ‘dietary influ- 
ences On neurotransmission’ to the more 
down to earth ‘a fetoprotein screening’. 
The chapters vary in their usefulness to ‘he 
practicing paediatrician, necessarily having 
a North American bent, and on the whole 
do not yield easy answers to immediate 
practical questions. 

Some chapters—for example those on 
cystinosis and chlamydial infections—are 
each a tour de force on the subject, and 
give historical reviews as well as full up- 
Gates. There is a useful chapter on ‘human 
teratogenicity’ with balanced comment on 
the interpretative difficulties of animal 
studies, lists of established teratogens. and 
reference to up to date sources of informa- 
tion. The chapter on imaging procedures. 
by comparison, is low key with seant 
mention of the importance of antenatal 
ultrasound to paediatric practice, and ne 
mention of the major advances in cardiac 
ultrasound. Other areas covered inelude 
‘vitamin E in neonatology’, ‘epilepsy and 
education’. and ‘inherited metabolic dis- 
ease in the newbomn’. 

[ am not convimced that the editors 
succeed in their aim to give us ‘a refresher 
course in excitement’. They do, however, 
provide a useful book that deserves a piace 
on our shelves to dip in to or for reference. 
but it is not light reading. 


C S NEESON 


From Birth to Five. A Study of the Health 
and Behaviour of Britain’s Five Year Olds. 
Edited by NR Butler and J Golding Pp 
439: £24-95/$37-50 hardback, £14-95/ 
$22-59 softback. Pergamon Press, 1986. 


This impressive book distils the data 
obtained from a study of a national birth 
cohort. Many of the common childhood 
ailments and behaviour problems are in- 
chided. with the addition of important 
chapters about the uptake and use of 


Preventive health services. Sources of 
possible bias in the data collection are fully 
discussed and most results are illustrated 
by bar charts. Associations between vari- 
ables are clarified by a statistical technique, 
indirect standardisation, and expressed in 
terms of relative risk. Each chapter is a 
mocel of darity and ends with a succinct 
summary of the conclusions. 

‘This is net a dry statistical exercise; if the 
authors find conclusions distressing or dis- 
turbing. they tell us so. Those seeking 
ammunition with which to continue the 
assault on social inequalities in health will 
find more than enough here, but with clear 
guicance as to the reliability of each 
conclusion. For example, once the data 
were standardised for maternal smoking 
and ethnic group, the association between 
low birth weight and social class dis- 
appeared. Regional variations are ex- 
plored: can it be that babies in the south 
east of England cried more, when they 
were in most respects more privileged than 
their peers in the rest of the country? 
Behaviour is in the eye of the beholder, a 
point not avoided by the authors. 

The only criticism is that most of the 
children studied were leaving school by the 
time the beok was published, and some will 
by now be starting their own families. 
Although we are a decade adrift, the book 
is an invaluable reference for anyone con- 
cerned with the health of British children. 
The editors and their team have produced 
a cohesive and comprehensive work which 
is @ tribute not only to them, but to the 
health visitors and mothers whe made it 
possible. 

D B CUNDALL 


Investigating Hearing in Children. By L 
Fisch. Pp 273: £27-50 hardback. Croom 
Helm Ltd, 1987. 


Investigating Hearing in Children is a 
readable book with an emphasis on the 
practical aspects of assessment. The author 
describes techniques suited to testing the 
hearing of children of all ages and gives 
advice on the construction of premises 
suitable lor this purpose. 

Dr Fisch’s sympathetic understanding of 
young children is very evident in the 
techniques he describes in great detail in 
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his book. I well remember visiting t 
assessment clinic some years ago and beii 
impressed by his kindly approach to tl 
children. He describes the physics of sour 
and hearing in an easily understandab 
manner. 

Some of the techniques which hay 
obviously served Dr Fisch well over tł 
years have not worked too well for m 
personally. I have not, for example, bec 
very successful in testing hearing for speec 
at six metres; I felt that I had ofte 
dropped out of the child's world at thi 
distance. Dr Fisch’s relative scepticism fe 
complicated electronic gadgetry—the auc 
tory response cradle, BSER, and mol 
recently ECochG—is a breath of fresh ai 
He obviously feels that we have ne 
reached the stage where a machine can t 
considered to be more reliable than pai’ 
staking careful observation of behaviour 
responses to a range of sound stimuli. H 
regards results of electronic tests as suppo 
tive or otherwise of more simple te 
results, but certainly not as infallible! 
would recommend this book to communi’ 
health doctors, general practitioners ar 
paediatricians. 

M YATI 


Atlas of Fetal Sectional Anatomy Wif 
Ultrasound and Magnetic Resonance Imag 
ing. By G Isaacson. MC Mintz. ES Crelit 
Pp 184: DM 228 hardback. Springe 
Verlag, 1986. 


The aim of this book is to provide anate 
mical references for ultrasound and nucle: 
magnetic resonance images of the fetu 
This is achieved by placing photographs « 
gross anatomical sections alongside ultr 
sound images obtained from the fetus # 
utero and nuclear magnetic resonance ine 
ages obtained on aborted fetuses. For eac 
anatomical section there is also a detaile 
labelled diagram provided. The hea: 
neck, thorax, and abdomen are shown 
various sagittal, coronal, and axial se 
tions. and there are separate chapte 
dealing with the limbs, the brain, and tk 
heart. The majority of the scans feature 
20 week fetus, but some show 24 week, £ 
week, 34 week, and 38 week fetuses. TI 
quality of the photographed anatomic. 
sections is very good and the accompanyir 


belled diagrams are clear. The quality of 
iost of the nuclear magnetic resonance 
wages is reasonable, but several of the 
trasound images are poor by modern 
andards. 

The book has little to offer the paediatri- 
an other than providing some idea of the 
yt of anatomical information which can 
e gained prenatally and on the basis of 
‘hich he or she may be approached by an 


bstetric colleague for discussion and 
dvice. 

P R F DEAR 
lrological Complications. Medical and 


urgical, Adult and Pediatric. By FF Mar- 
hall. Pp 451: £62-00 hardback. Year Book 
fedical Publishers Inc, 1986. 

urgical complications are a lucrative busi- 
ess these days, not only for litigation 
iwyers but also, it seems, for medical 
ublishers. During the last year the subject 
f surgical complications has been compre- 
ensively covered by a number of new 
tles, the most recent of which is Dr 
Aarshall’s book which deals with adult and 
aediatric urology. As two thirds of the 
ook is devoted to adult practice it is a 
elatively expensive purchase for specialists 
1 paediatric urology. 

There is, however, some common 
round covered in the adult chapters, 
articularly those dealing with stone 
urgery, urinary diversion, and trauma. Dr 
-eith Light’s excellent contribution on the 
roblems of artificial sphincter surgery is 
nough to deter most paediatric urologists 
‘om embarking on this complex work. 
Contributors to the paediatric section 
iclude some of the household names of 
\merican paediatric urology; for example, 
Yr Jeffs writes on bladder exstrophy, Dr 
Jevine on hypospadias, and Dr Mitchell 
n urethral valves and reimplantation. 
‘outine procedures, a fertile source of 
omplications, have not been overlooked 
vith chapters on orchidopexy and cir- 
umcision. There is even a chapter on the 
omplications of antenatal intervention. 
his book, with its wealth of technical 
etail, will appeal to paediatric surgeons 
nd urologists. 

D F M THOMAS 


My Name is Today. By D C Morley and 
1 Lovel. Pp 359: £2-95 paperback. Mac- 
nillan Ltd, 1986. 


Chis book commemorates the 40th 
inniversary of UNICEF and pleads the 


cause of the most needy children in our 
world. Its stated purpose is to help the 
privileged to see and understand the prob- 
lems of the underprivileged. Those con- 
cerned with children in any way must look 
through this book. It will make you think, 
smile, frown, and sometimes grimace. 

The format is unusual and innovative; it 
is a book of ideas in pictures. There are 187 
cartoons and graphs, drawn or modified by 
Mrs Gillian Oliver, interspersed with a 
dialogue between the authors, and fol- 
lowed by a long reading list. The theme is 
the health and wellbeing of the underpri- 
vileged children of the world. 

Since the method is the cartoon, it is 
natural that there is a dependence on 
slogans and oversimplification of issues. 
One example appears in the section con- 
trasting expenditure on armaments with 
that on education, homes, and health care 
(fig 91, p 157). ‘The choice is ours’— 
declares the heading, but unfortunately it’s 
not as simple as that! 

There are numerous cartoons which are 
ideologically appealing but politically naive 
or not fully worked out. Some poetic 
licence is permissible for medicopolitical 
cartoonists whose purpose is to stimulate, 
and whose audience is not that of the 
academic journal. But when another objec- 
tive is to inform, greater caution is needed 
when mixing statistical data from political 
and medical sources. Some figures and 
comments are over optimistic (fig 158 and 
p 299 ‘Many European mothers now suckle 
their infants for 1-3 years’), and others are 
difficult to believe (fig 54, p 94. Do the 
poor really have a lower percentage of 
underweight children than the economi- 
cally elite? Which country?). Some figures 
are complicated and need more explanation 
(fig 60, p 102, and fig 173, p 322). 

I had problems with the references and 
reading list. Sometimes there is a string of 
references in relation to a figure, and it is 
not clear which one is the source of the 
data. For example, there are nine refer- 
ences for fig 132. Occasionally I believe the 
most pertinent reference on the topic is not 
quoted. For example, the best reference to 
the ‘pinch and scoop’ method of measuring 
salt and sugar for oral rehydration (fig 140) 
is that of Ellerbrock (Tropical Doctor 
1981:11:179-83). Fig 151 is about refrigera- 
tors for vaccines, but no reference is given 
to the three practical books on the subject 
from the Appropriate Health Resources 
and Technologies Action Group 
(AHRTAG). 

This book is important, informative, 
infuriating, but challenging. The world is 
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full of inequalities, and paediatricians con- 
cerned to minimise the effects of this 
unfairness on the well being of children will 
receive both ideas and stimulation from 
this book. 

WILLIAM A M CUTTING 


Primary Pediatric Care. Edited by RA 
Hoekelman, S Blatman, SB Friedman, NM 
Nelson, HM Seidel. Pp 1776: £55-00 hard- 
back. CV Mosby Co, 1987. 


This weighty North American textbook has 
over 200 contributors and is aimed at those 
who look after children in a primary care 
setting. The expressed aim of the book is to 
provide a scientific basis to primary care 
and to focus on ‘the determinants and 
reflections of health and disease’ rather 
than adopting a more traditional pathophy- 
siological approach. 

The book is divided into nine parts. Part 
l opens with an ‘over view of pediatric 
care’ and includes an account of morbidity 
and mortality in the young. Part 2 deals 
with history taking and communication 
skills. Part 3, on principles of patient care, 
concentrates on nutrition, immunisation, 
screening for disease, and pharmacology. 
Part 4, entitled ‘The reproductive process’ 
considers reproductive physiology, con- 
traception, factors which may adversely 
affect the fetus, perinatal medicine, and 
modern obstetric techniques. Part 5 is 
devoted to neonatal issues including paren- 
tal support. Part 6, on psychosocial prob- 
lems, includes such topics as the effect of 
television on the family, parental abuse by 
children, school health, and childhood and 
adolescent behavioural problems. Parts 7 
and 8 are the largest sections of the book 
and deal, respectively, with 68 common 
presenting signs and symptoms each con- 
sidered separately (including abdominal 
pain, cough, haematuria, and limp) and 87 
specific clinical problems (including acne, 
diabetes, leukaemia, phimosis, and sudden 
infant death). The book concludes with 
details of managing emergencies. 

This book is a fascinating source of 
information for those concerned with 
‘ambulatory pediatrics’. The editors’ inten- 
tion to focus on primary care is carried 
through in practice—for example, having 
dealt with accidents as the major cause of 
death in childhood, there is later an exten- 
sive section on accident prevention which 
even includes such details as ‘safety rules 
when meeting a strange dog’. 

The book is attractively laid out, has up 
to date references, and is on the whole very 
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readable, touching as it does on many 
aspects of general paediatric cam. A 
minority of the content is applicable only to 
those practising in North America and 
while we may, for example, not agree that 
the best time for parents to see a paeciatri- 
cian is before their baby is born (when 
circumcision is an appropriate topic tor 
discussion), pleas to look favouraby on 
demands for greater consumer imo've- 
ment in health care are just as relevant in 
the United Kingdom. 

I would recommend this book to general 
practitioners and others working in the 
field of primary paediatric care, but ‘eet it 
will also appeal to many trainiag ‘or 
careers in hospital paediatrics. 

J PUNTIS 


Physical Examination of the Musculoskel- 
etal System. Ecited by M Post. Pp 311: 
£58-00 hardback. Year Book Medica! Pub- 
lishers Inc, 1987. 


This book is written by 13 orthopaedic 
surgeons from North America and one 
from England. It describes in 12 chapters 
an approach to the clinical examinatiea of 
the skeletal system. Two chapters are 
devoted to examination of children. 

I cannot recommend it. I found ats style 
turgid with a disconcerting absence of 
structure. The chapters devoted to chrdren 
are confusing and give an impressiea of 
adult orientation. The drawings illustrating 
the section on neonatal hip exammation, 
for instance, are of a much older child and 
the text gives the impression that the 
authors are not at all sure what age of child 
they are examining. The manoeuvres for 
the detection of congenital dislocation of 
the hip are badly described. I feel conident 
that if vou have £58 to spend on books you 
could do better than this one. 

D P ADDY 


Food Allergy and Intolerance. Edited by J 
Brostoff and SJ Challacombe. Pp 1032: 
£75-00 hardback. Bailliere Tindall/WB 
Scunders, 1987. 


The field of food allergy has been de- 
scribed #s a model of obstruction to the 
advancement of learning and sadly this 
huge book displays the problem all too 

ell. Sty one chapters cover basic 
mechani.ms, food components and their 
reactions, end organ effects, diagnosis, and 
treatment. While the sections on basic 
science cre good, the clinical aspects tend 
to be eealt with in an uncritical and 
anecdot.| way and this part of the book is 
very weak indeed. Paediatricians seeking 
sound practical guidance on food allergy 
will need to look elsewhere. 


T J DAVID 


Clinical Endocrinology. Theory and Prac- 
tice. By Alexis Labhart. Pp 1092: DM 360 
hardback. Springer Verlag, 1986. 


As the ‘itle implies, this volume covers the 
whole eld of endocrinology ‘theory and 
practice’ and as such it has much to 
recommend it. This is the second English 
edition and all but one of the authors are 
Swiss, many from the endocrinologically 
prestigious centre of Zurich. Despite the 
many authors the style of presentation is 
consistent and readable, and much of the 
information is provided concisely in tabular 
form. subjects are considered in depth 
from tne ‘theoretical’ aspect, under such 
headings as history, embryology. histology, 
biochemistry, and physiology, before 
embar-ing on the clinical practice. The 
chapters are well divided into specific 
subsecions and by means of excellent 
indexing it is easy to locate any subject; 
there ss some reference to almost every- 


thing. The sizeable list of references is w 
selected and divided according to the s 
tions. 

A review for a paediatric journal m 
perforce focus on its relevance 
paediatricians, for whom this book has 1 
specifically been written. Nevertheless, | 
authors include many eminent paedia 
cians and the consideration of some f 
marily childhood disorders is comprehi 
sive; yet overall the paediatric componi 
is a little lost in this large volume. There 
not a consistent emphasis in the presen 
tion of diseases of paediatric relevan 
some being adequately considered, oth 
with little more than a mention, a 
frequently theory overrides the practi 
paediatric clinical element. Those subje 
which have special sections for the chi 
hood disease fare better than those 
which no such specific consideration 
given. In diseases which are uncommon 
children compared with adults, such 
thyrotoxicosis or Cushing’s syndrome, lit 
reference is made to clinical aspects 
particular importance in children, nota 
growth. There is little space given to | 
subject of adolescent endocrinologi 
problems other than reference to physi 
changes of puberty included in a chapter 
growth and development (in which 1 
standard values cited, not surprisingly, ; 
Swiss). 

As this book is not written primarily 
paediatric endocrinologists it is clearly 1 
the best for them, but that was not 
purpose. It serves better for adult endoc 
nologists who wish to extend their kno’ 
edge into the age range of childhood. Bu 
a paediatrician is looking for a comprehe 
sive overview of endocrinology, and 
willing to extend his interest outside t 
limits of clinical childhood disease, this 
certainly a worthwhile book for his colli 
tion. 

J M H BUCKI 
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Pulse Oximetry for Neonates 

With the purpose built neonatal sensor 
the Criticare is ideal for the continuous 
monitoring of oxygen saturation in the 
newborn. This simple to use reliable 
monitor, gives a clear digital display of 
the %0, Saturation and pulse rate, all in 
a compact, portable and mains/battery 
operated unit. 


incubators for Neonates 

A safe, stable controlled environment is 
needed for the premature infant. The 
Ameda range of incubators offers a wide 
choice, with the Amelette and Amecare. 
For those occasions when a closed 
incubator is not required the Ametherm 
represents a real alternative. 
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In 1922, Lilly led the world in insulin : 
technology when their co-operation with Banting 
and Best resulted in the first large scale production 
of insulin. 
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Lilly is still the world’s largest manufacturer of 
insulin. 

Lilly was the first to manufacture insulin by 
genetic engineering — 
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future supplies of insulin. Human insulin (prb) 
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Editorial 


The Journal Develops 


In recent years papers on neonatal medicine have 
formed a large proportion of our publications. This 
reflects the increasing opportunities for investiga- 
tian and treatment, and for research. In this country 
most paediatricians have responsibilities both for 
the newborn and older children and so it 1s essential 
that the Journal should cover both areas compre- 
hensively while encouraging aspects which have a 
high potential for growth. 

Clinicians and research workers need to know 
about advances in the new genetics, physiology and 
clinical care of the fetus and newborn, animal 
research, epidemiology, and heurodevelopment 
Important advances in research are often made 
when workers from different disciplines collaborate. 
The management and editorial committees of the 
‘Archives’ ın agreeing to develop the Journal hope 
to encourage this interaction 

Four additional editions of the ‘Archives’ will be 
published each year dealing exclusively with papers 
that have a broad fetal and neonatal interest. While 
some papers in these areas will continue to be 
published in the standard edition, more technical 
papers will appear in the new edition. The extra 
editions will retain the Archives of Disease in 
Childhood title and the same format, with the 
papers running consecutively with a single yearly 


index. The additional words Fetal and Neonatal 
Edition will appear on the cover. 

The decision on whether a particular paper 1s 
published in the standard or fetal and neonatal 
edition will be taken by the editors. Publication in 
the fetal and neonatal edition will not influence the 
prestige of that paper as it will still be cited as being 
published in the Archives of Disease in Childhood. 

Both editions of the Journal for a particular month 
will-Bbe sent together and there will be no possibility 
of obtaining one edition without the other The 
number of pages in the standard edition will not 
decrease and therefore there will be more space to 
accept general paediatric papers of high quality. 

The new editions will be managed by the present 
editors, associate editors, and editorial board. A 
small number of additional experts may be invited to 
join the editiorial board, depending on the type of 
papers submitted. 

We invite authors in the fields of genetics includ- 
ing dysmorphism, fetal physiology and medicine, 
antenatal assessment including imaging techniques, 
the newborn including animal research relevant to 
clinical, practice, perinatal epidemiology, and 
neurodevelopmental research to submit their papers 
for the new editions of the ‘Archives’ which will 
appear in 1988. 
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Annotations 


Who needs a brain scan? 


Qver tne last 10 yeas computed tomography 
scanning of the brain has had a remarkeéble effect on 
paediatric neurological practice. Pnecmoencepha- 
Jographr is virtually a thing of the past, and 
angiography has now ord~ a limited place. Since the 
review Ey Cay and others of the use of scanning in 
childhcod the quality, eccuracy, and availability 
have improved greatly. 

Scannmg of the braim 1s particularl+ helpful in 
acute illresses—for example, vascular accidents, or 
if there 13 raised intracrenial pressure, er coma In 
the presence of progressive neurological signs 1t may 
identify cr exclude the d egnos:s of a space occupy- 
ing lesior, hydrocephalus and some of the degen- 
erative dmeases. The indications are les. certain in 
patients with chronic diseazes, and I wish zo consider 
four commor. clinical problems: epileps-, cerebral 
palsy, mental retardatioi., and headache. 

These sections can only 2ive guidelines ind are. of 
course, to some extent affected by the accessibility 
and ava:lebility of scanring, whether er not an 
anaesthetic 1s required, and tne degree of anxiety 
felt by the family and the doccor. 


Epilepsy 


There is gcod documented evidence that computed 
tomcgraphy in otherwise neurolagicalls normal 
children with primary gereralised epilepsy yields 
little useful information.* The yield of zbnormal 
scans iS scrrewnat more substantial in chilcren with 
focal (partial) epilepsy and a focus on he elec- 
troencephalzram (EEG). In several senes the 
detection of abnormalitie: is greater ir simple 
partial seizures than in com> ex partial seizares.° In 
both these groups, however, tne likelikood of 
finding a tumouz or resectatle surgical lesion 1s very 
small, especially in the pre-sucertal child 
Routine computed tomography snould not be 
necessary 10 otherwise normafchilcren with onmary 
generalised seizures, beniza roljandic esilepsy, 
adolescent nryoclonic epilep<r, and typical absence 
attacks,’ ard it is unlikely that a lesion weuld be 
missed The rield of abnorm: ities, though tey are 
not necessari'y clear primar/ diagnoses, is signifi- 
cantly higher in children with infantile spasms (75% 
in cases assoziated with mental retardatior) and 
myoclonic astatic epilepsy tLennox synd-ome). 


Cerebral atrophy, periventricular calcification in 
tuberous sclerosis, agenesis of the corpus callosum, 
and cystic lesions are more common findings 

There can be difficulties ın interpreting the scans, 
and it ts important that contrast enhancement 
should be used, otherwise certain changes can be 
missed Transient changes may occur possibly due to 
local vascular phenomena. Opaque or lucent 
lesiors may be seen which may mimic gliomas and 
occasionally, if the scanning is performed early in 
the ccurse of a disease, a positive finding may be 
missed. One should be prepared to re-scan if the 
clinical picture warrants it This is especially true in 
children if the epilepsy 1s progressive, resistant, or 
appears to deteriorate or change (whatever its 
nature). 

Corr puted tomography will clearly show cysts, or 
tumours, and macroscopic changes, but will 
not nezessanly show small gliotic areas or cytoar- 
chitectaral changes. It may well be that ın the long 
term magnetic resonance imaging will conclusively 
show taese more clearly.’ 


Mental retardation 


As with generalised epilepsy, routine brain scanning 
in menzal retardation of unknown aetiology 1s 
unlikely to give helpful diagnostic results. Lingham 
et al showed that where a scan 1s positive in a case of 
mental retardation, it is often not specific (general 
or focal ztrophy) and would not add to diagnostic, 
prognostic, or genetic information.” Even with the 
many mental retardation syndromes associated with 
congenital anomalies, only a small percentage have 
a specific computed tomogram which 1s diagnostic 
Computed tomography ıs more likely to lead to 
useful results when a primary malformation of the 
central nervous system 1s suggested by cranial size 
and shape. Macrocephaly may show hydrocephalus 
or megalencephaly. Microcephaly may show poly- 
microgyra or lissencephaly, and a midline mal- 
formation may show holoprosencephaly. When 
epilepsy is combined with retardation the positive 
yields higner, as it is 1f epilepsy is combined with a 
visual deficit—for example, septo-optic dysplasia 
associated with optic nerve hypoplasia. 
Bergstrcm ef al suggested that 20% of children 
with neu-odevelopmental disorders had some 
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abnormality, but most of the findings were minor— 
for example, some loss of substance of the brain 
with mild ventricular dilatation ° These findings are 
difficult to interpret as we still do not know the 
whole range of scan findings in normal children The 
children who had abnormal scans were more likely 
to have had a seizure 


Cerebral palsy 


In many cases of cerebral palsy the aetiology 1s not 
clear or unknown A scan might help to elucidate 
the nature of the problem and the extent, but cannot 
usually date the onset of the problem precisely 
(which might be important from the medico-legal 
standpoint). In many cases of symmetrical spasticity 
the findings on computed tomography are normal. 
In other cases spastic diplegia may be associated 
with ventricular dilatation and periventricular 
leucomalacia.'!? In dystonic tetraparesis an atrophic 
brain with ventricular dilatation may be shown. In 
hemiparesis there 1s the highest yield of abnormal 
findings, most commonly a cortical infarct. Occa- 
sionally in ataxic states hypoplasia or maldevelop- 
ment of the cerebellum is shown. 

No sign of abnormality on computed tomography 
was found by Taudorf et al to be diagnostic of a 
specific type of cerebral palsy, but hemiatrophy was 
nearly always seen in patients with hemiplegia.!° 
There was specific atrophy of the cella media in 
some cases with paraplegia, and it was postulated 
that this might represent the result of microinfarc- 
tion in the periventricular area in premature chil- 
dren A similar suggestion was made by Barth ef al, 
wno found that there was a specific pattern of 
bilateral cortical and subcortical damage in the 
central regions which was compatible with birth 
asphyxia |! 

Thus although computed tomography may be 
abnormal in most cases of cerebral palsy, the 
findings are not usually specific enough to be 
helpful. Scanning is hkely to be most valuable in 
delineating the severity of the lesion associated with 
hemiparesis and may give a clue to the origin of the 
problem in some ataxic syndromes. In some cases of 
diplegia, computed tomography together with other 
information may help date the origin of the prob- 
em 


Headache 


Many parents are concerned about the possibility of 
a tumour as the cause of a child’s headache. With 
isolated headache as the sole symptom in the 
absence of neurological findings or signs of raised 


intracranial pressure, important intracranial disease - 
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1s unlikely to be shown by scanning. Even in adults 
where the likelihood of disease ts higher, only 7:5% 
of one large series had unsuspected disease, of 
which one third were tumours ” In a study of adults 
with classic migraine only one of 435 patients had an 
important abnormality,!3 and Prensky et al have 
stated that radiological investigation of children with 
migraine is unrewarding.'* Transient changes have 
been reported ın the scans of children with classic 
migraine which were at first mistaken for arteriove- 
nous malformations.’ It is likely that these changes, 
seen in the acute phase, represented changes in the 
permeability of the blood brain barner. Adults with 
migraine may show a degree of atrophy when they 
have had migraine for a number of years, but the 
importance of this 1s not known.'® Unless recurrent 
headaches have an unusual pattern, are petting 
progressively worse, or are associated with neurolo- 
gical signs, computed tomography 1s not really 
justified. 

The cost of scanning, including perhaps transport 
to special centres and anaesthesia, 1s appreciable. 
The investigation should be performed when a 
diagnosis, particularly one which will affect manage- 
ment, 1s likely to be made. It must also be realised 
that a normal scan does not necessanly exclude an 
underlying pathological process. When there 1s no 
real clinical indication, as in generalised epilepsy or 
migraine, we should resist the pressures of parents 
(and doctors) to perform this examination, although 
occasionally I suspect many of us have given ın. 
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Is fetal blood sampling and pH estimation helpful or 


harmful? 


The role of continuous electronic monitoring of the 
fetal heart rate (EFM) in the prevention of intrapar- 
tum damage continues to be controversial ' If all 
fetuses are monitored in this way, about one third 
will have an abnormal cardiotocogram at some stage 
during labour Uncnitical resort to operative deliv- 
ery if this happens is therefore inevitably associated 
with high rates of caesarean section and forceps 
delivery While a high rate of intervention may 
result in low perinatal mortality and morbidity, the 
mother has to shoulder the increased rate of 
complications, discomfort, and loss of satisfaction 
which often accompanies operative delivery.” 

How then can the rate of false positive EFM be 
reduced? When EFM ts done in conjunction with 
fetal blood sampling and estimation of pH there ıs 
undoubtedly a lower rate of operative delivery than 
when it is used alone.' ° There 1s also some evidence 
that high rates of fetal blood sampling reduce the 
proportion of neonates born with a low pH. For 
example, Sykes et al reported that in 899 births with 
a rate of fetal blood sampling of only 4% mean 
umbilical cord arterial blood pH was 7:20* A 
similar study at St Mary’s Hospital, Paddington, of 
790 births with a 12% rate of fetal blood sampling 
reported a mean pH of 7-26. Van den Berg 
et al reported 2669 births with a rate of 22% and a 
mean pH of 7-30 ê 

Despite this evidence of the benefits of fetal blood 
sampling, however, and despite the fact that in 1979 
more than 90% of obstetric units ın the United 
Kingdom used EFM, fetal blood sampling was used 
in only 40%.’ The main reason for this ıs probably 
logistical, in that fetal blood sampling ıs time 
consuming and uncomfortable for both obstetrician 
and mother. Attempts to produce an electrode 
which can be attached directly to the fetus and 
provide a continuous measurement of pH continue, 
but a practical system has not yet been produced 
There are, however, more fundamental issues com- 
plicating the interpretation of fetal blood pH in 
relation to predicting neonatal outcome and the 
need for intervention 

Impaired gaseous exchange leading to hypoxia 
and acidosis remains a major problem for the fetus 


during labour, but the fetus may also be adversely 
affected by infection, drugs administered to the 
mother, haemorrhage, and trauma (caused, for 
example, by breech delivery, shoulder dystocia, 
difficult forceps delivery, a tight nuchal cord, and 
prolonged head compression) In a recent study of 
56 babies of more than 32 weeks’ gestation at 
delivery who required resuscitation by intubation 
and ventilation only 43% had any evidence of 
hypoxia or acidosis shown by cardiotocographic 
abnormality and analysis of umbilical cord blood.® 
Even when acid base balance is disturbed, the 
importance of this for the fetus will depend on 
factors such as gestational age,’ centile birth 
weight,'? and exposure to other hazards such as 
meconium aspiration, and trauma.'* Thus 
measurement of the acid base status of the fetus 
alone is not a sufficient basis on which to predict 
outcome or decide management. 

Several studies have shown that 80% of babies 
with a pH ın fetal blood of less than 7-2 will have an 
Apgar score at one minute of less than 7, compared 
with an overall incidence of only 10-15%.” !* If a 
clinical indication for sampling ts present, such as an 
abnormal cardiotocogram or meconium staining of 
the liquor, however, even babies with a fetal blood 
pH value of less than 7-3 still have about twice the 
risk of having a low Apgar score at birth than if the 
cardiotocogram 1s normal.'? This may be related to 
other factors such as difficult delivery, anaesthetics 
given to the mother, infection, and prematurity, 
which are not reflected in fetal acid base balance. 

Even when the pH ıs low, the long term implica- 
tions for the fetus are uncertain. Intact survival has 
been reported despite an arterial pH of only 6-6 "” 
This is because the lkelhood of an abnormal 
outcome increases as pH falls but there is no definite 
cut off point between normal and abnormal, rather 
prognosis depends on many factors.!® 

There are also problems in interpreting pH 
measurements in the fetus. Inexperienced clinicians 
may easily misinterpret a reversible short term 
episode of fetal respiratory acidosis after an acute 
incident (such as maternal hypotension) as chronic 
metabolic acidosis unless blood gas or lactate 
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mezsarements are al-o made.? On the other hand, 
a wel grown fetus cat maintain nis pH for up to 90 
minutes even in the preseice of merked hypoxia, 
thus prcviding the cliacdan with false reassurance:!” 
unless repeated samp 112 ts performed, the develo>- 
ment of sericus acidas.s may be m ssed. 

These caveats do 25: mean thet fetal blocd 
sampi ng and estimatont of pH are nct worth while 
What trey should m2a1 is that labour should te 
managed by staff well tramed in the pathophvysi- 
Ology of the fetus and capeble of interpreting acid 
pase sae in the contex ot all the ozher measure- 
ments available. Whiæ such interprezation is dift- 
cult anc imprecise, it is no more so than thz 
interDsetacion of the ceta available for the neonatz 
in the intensive care 3a dv unit. It is unrealistic to 
expect a7 single measure to provid a complete 
Gescnftion of the conciaor. of the Tetus. Fetal blood 
sampling with blood ges and pH estrnation must, 
however, remain the >o-nec-stone of any scientific 
attemp: fo assess the ke<el-h of the ferus in labour 
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Bronchopulmonary dysplasia: the outcome 


Since 1980 when the last annotation on broncho- 
pulmonary dysplasia appeared in the Archives there 
have been few advances in the understanding or 
prevention of this condition.' In spite of considerable 
improvements in ventilatory care it is certainly no 
less a problem; there is a growing population of 
children who are surviving improved neonatal care 
and who develop varying degrees of respiratory 
difficulty. Evidence suggests that many of these 
infants will require long term follow up, not only for 
the audit of neonatal intensive care units, but also 
because of their increased morbidity and mortality 
from respiratory problems throughout life 


Definition 


Northway et al first described the series of changes 
that occurred in groups of infants with respiratory 
distress syndrome during prolonged ventilation. 
This sequence included the acute and resolving 
stages of idiopathic respiratory distress syndrome. 
Now, most paediatricians would consider the 
criteria of Bancalari et al as being the most useful for 
follow up*: intermittent positive pressure ventilation 
during the first week of life and for at least three 
days; clinical signs of chronic respiratory disease for 
more than 28 days; supplemental oxygen for more 
than 28 days to maintain a PaO, of 6-7 kPa (50 
mmHg); and chest x-ray pictures showing persistent 
strands of radio density and areas of increased 
lucency that may coalesce into large bullae. 

There are many infants who do not fulfil the 
clinical criteria for bronchopulmonary dysplasia but 
who have persistently abnormal lung’ function. 
Either prematurity* or neonatal ventilation? may be 
the precursor of long term airway abnormalities. 
Thus infants fulfilling the clinical criteria may form 
just the tip of the iceberg as far as long term 
problems are concerned The problem of definition 
makes the assessment of incidence difficult; ıt has 
been reported as being between 2-5 and 40%° ’ 
depending on the series and the range of birth 
weights studied 

Optimal management of idiopathic respiratory 
distress syndrome includes careful control of 
ventilation and inspired oxygen,’ treatment of patent 
ductus arteriosus,? and of intercurrent infection. 
Recently other therapeutic options have been 
suggested including high frequency ventilation,'® 


the use of exogenous surfactant,'’ systemic or 
inhaled steroids,!* and even mositol which may 
reduce the impact of bronchopulmonary dysplasia. !°? 


Outcome 


The oldest survivors are still less than 20 years of 
age, but there are increasing numbers of studies 
being reported concerning the long term follow up 
of survivors of bronchopulmonary dysplasia. Even 
recent studies report a mortality of 11 to 20% after 
discharge,° '* ° and if the infant requires oxygen 
after 5 months of age there is a particularly poor 
prognosis. It may take some years before we have a 
complete picture of the long term outcome of the 
condition and a lifetime before its full impact on 
adult respiratory disease is known. 

Follow up studies have included clinical ob- 
servation, lung function tests, tests of pulmonary 
haemodynamics, and of bronchial hyper-reactivity. 
It has been shown that in the first year of life infants 
may have relative hypoxaemia, carbon dioxide 
retention, reduced lung compliance together with 
raised airway resistance, increased thoracic gas 
volume, right ventricular hypertrophy, and increased 
pulmonary vascular resistance. Oddly, many of 
these measurements may not have been abnormal 
before discharge from the neonatal unit!® and they 
are of limited value in predicting later lower 
respiratory tract illness. 

Subsequently these abnormalities may resolve 
slowly after 1 to 2 years." During the first 2 years of 
life infants with bronchopulmonary dysplasia have 
an increased incidence of lower respiratory tract 
infections and a high risk of respiratory failure 
during such illnesses. It was shown ın one study that 
more than 95% of survivors had abnormal growth, 
development, and x-ray appearances at 2 years of 
age,° while another showed a 78% incidence of 
abnormal x-ray appearances at 2 years.'® There does 
not seem to be a strong correlation between radio- 
graphic resolution and symptoms among survivors. 

Electrocardiographic abnormalities have also 
been documented. More recently cardiac catheter- 
isation has allowed measurements of pulmonary 
artery pressure and pulmonary vascular resistance 
and their response to treatment with oxygen. In one 
study the degree of pulmonary hypertension did not 
correlate well with results of pulmonary function 
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tests.” As in adults. PaO- correlated better wizh 
other measurements >f pulmonary haemodynami-:s 
than routine spirome:ry. Continuous oxygen treat- 
ment nay lead to a gradual reductior in pulmonary 
vascular resistance, bat tkis requires careful super- 
vision wich frequent 24 hour tepe recordings of 
oxygea saturation. 

Spirometry has shown airways cbstruction in 
children aged 7 to 10 “years, and metacholins 
challemge tests were positive in 43-45%, indicat- 
ing bronchial hyper--eactivity > The increased 
bronchial reactivity may te a non-specific response 
similar to that found in children étter repair of 
trachesesophageal fistulas, chilcren with cystic 
fibrosis, and adults with chronic supsurative lung 
disease. The suggestion that a genetic predisposition 
to hyper-reactivity may uncerlie the development o7 
the progression of bronchopulmonar~ dysplasia 1s 
rot borne out by an associat.on with topy 


Froblems in adult life 


The hypothesis that lower respiratory tract illness is 
a predictive factor of hron airflow limitation in 
adult lize has been much debated *** Adults with 
chronic obstructive lung disease ard bronchial 
hyper-reactivity have a more rapid deterioration in 
lung function.24* Mech of the date have been 
generated from retrospective studies which rely on 
preferemtia: recall of symptoms in early childhood. 
Thus the association of chronic obstructive airways 
dtsease n relation to early resoiratory problems will 
only be 2stablished by Icng term prospective studies 
Follow up of large numbers of survivors of broncho- 
pulmonary dysplasia nto edu!t life will show 
whether they are particularly at risk of chronic 
obstructive airways disease. Many cthe- factors are 
likely to interact including respiratory infection, 
atopy, parental smokinz, am pollution and socio- 
economi circumstances. 


Insplications 


If bronchopulmonary dysplasia anc clinically 
undetectable abnormalit es of lung function are not 
to be precursors of long term respirator? morbidity 
in infancs surviving prematurity and neonatal 
ventilaticn then certain preventive strategies and 
therapeu‘ic regimens need to be intrcduced. Firstly, 
maintaining adequate oxygenation <o reduce 
pulmonary hypertension is a priority. The oxygen 
treatment may be needed for several months or even 
years and even now lomg term home ventilation 
services are being establshec m some parts of the 
world. 

Second y, the prevent on of further -espiratory 


morbidity during childhood will be required. This 
will necessitate an increase in the use of the standard 
vaccinations and the use of a wider range of vaccines 
among preterm survivors. Prompt treatment of 
respiratory infections, with parents being taught 
physiotherapy and the provision of broad spectrum 
antibiotics, will also reduce further airways damage. 
If atopy is associated with increased bronchial hyper- 
reactivity this should be treated with appropriate 
antiasthma drugs. Hopefully intervention will 
reduce morbidity secondary to parental smoking, 
but as these infants grow into adolescence they must 
be advised against smoking themselves. 

Finally there is a need for centres to establish a 
service for long term follow up of infants who 
surv:ve with bronchopulmonary dysplasia to allow 
collection of data and help in ensuring optimum 
management. 
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Cyclophosphamide treatment of steroid dependent 
nephrotic syndrom=: comparison of eight week with 
12 week course 


REPORT OF ARBEI_SGEMEINSCHAFT FUR PADIATRISCHE NEPHROLOGIE* 
(Central ofice and writing committee E S OEMAR AND - BRODEHL) 


Kinder klirrik, Medizinzche HFocaschue Hannover, West Germany 


SUMMARY In a prospective s:udy (Cytotoxic Drug Study I), 18 children with steroid dependent 
nephrotic syndrome anc steroid txicity were treated with cyclophosphamide (2 mg/kg body 
weight/dav) for 12 veeks in combination with reducing doses of prednisone (group A). This 
group was compared retrospectrvely with i8 children with steroid dependent nephrotic 
syndrome. studied a: part of the Cytotoxic Drug Study I, and who had received cyclophospha- 
mide for e:ght weeks tgrcup B). There were no differences between the groups in age at the onset 
of the nepArotic sync-ome, age at 2ntry into the study, and duration of the nephrotic syndrome 
before entry into the study. The number of relapses during the six months before the treatment 
was the same in beth groups. Two years after treatment 12 of 18 children treated with 
cyclophosphamide fc- 12 weeks were still in remission. By contrast, only four of 18 children 
treated with cyclophosphamide for eight weeks were still in remission. The cumulative rates of 
sustained remissions were significently higher (67% and 22%, respectively) in group A. All 
relapses were observe { within 400 cays of stopping cy-otoxic treatment. No severe side effects of 
cvclophoschamide occurred u? to two years after treaznent had been stopped. We conclude that 
for childrea with steroid dependem nephrotic syndrome and steroid toxicity cyclophosphamide 
treatment should be prolorged to 12 weeks to increase the likelihood of a prolonged remission. 


In a previots study it was shown that 78% of 
children witk steroid dependent nephrotc syndrome 
who were treated with czclophosshamie for erght 
weeks relapsed soon after the trectment was 
stopped ' The questic1 was ratsec therefore 
whether the unfavouratt result in this group was 
due to a primary resistamce to cytotoxic drugs or to 
the low cumulative dose of cyclophosphamide used 
(112 mg/kg tody weight: The reported experience 
of other groups was coxtroversial,”® end did not 
answer the question bemuse the authors did not 
distinguish between patients with and wathout ster- 
cid dependence who re apsed frequenily. 

The Arbe:tsgemeinschaft far Padiatrische Ne- 
phrologie therefore started another >rospective 


"Participating cent es of Cytotoxic Drug Stedy -I Erlansen, Universitat- 
Kmderkimik (D M chalk, Frankfor_ UnħeratateKirderkmik (J Dippell), 
Harmover, Kinderidinik der Medizin schea Hochszhul= (J Frodehl), Heidel- 
berg, Unrerstats-<inderkimk (K Scharsr), and W arrburg. Universitats- 
Kinderklinik (D Gzkk) 


multicentre study in which children with steroid 
dependent nephrotic syndrome and steroid toxicity 
were treated with cyclophosphamide for 12 weeks 
(group A) instead of eight weeks as in the first trial 
(group B). This study (Cytotoxic Drug Study H) 
aimed to investigate the effect of a 12 week course of 
cyclophosphamide on the duration of remission and 
on tke rates of relapse in children with steroid 
deperdent nephrotic syndrome with minimal histo- 
logical changes, and to compare the results of the 12 
week course with those of the eight week course in 
the same type of patients studied in the first trial.! 


Patierts and Methods 


We scudied children aged 2 to 16 years with 
nephratic syndrome with minimal histological 
changes who responded to treatment with predni- 
sone vith complete remission, but who subsequently 
relaps> frequently, developing steroid dependence 
and becoming toxic to steroids due to the prolonged 
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treatment with prednisone. The definitions and 
criteria for nephrotic syndrome, remission, and 
relapse were the same as those used by the 
International Study of Kidney Disease in Children’ 
and by the Arbeitsgemeinschaft fur Padiatrische 
Nephrologie.* Patients with steroid dependent 
nephrotic syndrome were defined as: those In whom 
two consecutive relapses occurred during the alter- 
nate day prednisone treatment regimen given for an 
earlier relapse; or within 14 days after the end of an 
alternate day prednisone regimen (‘fast’ relapse); or 
in whom two of four relapses in a period of six 
months were fast relapses.! Renal biopsies were 
performed in each patient before starting the 
cytotoxic treatment. Patients previously treated with 
any cytotoxic drug were excluded from the study. 

For steroid treatment only a standard initial and 
relapse regimen of prednisone was used.’ The first 
attack was treated with 60 mg/m?/day given in three 
divided doses (total dose not more than 80 mg per 
day) for four weeks, followed by prednisone on 
alternate days with 40 mg/m*/48 hours given as a 
single dose on the morning of every other day for 
four weeks. Relapses were treated with 60 mg of 
prednisone/m?/day until the urine had been free of 
protein for three days; patients were then given four 
weeks of treatment on alternate days at a dose of 40 
mg/m? 

For cytotoxic treatment only cyclophosphamide at 
a dose of 2 mg/kg was used. In the first Cytotoxic 
Drug Study (CYTO I), which ran from 1977 to 198], 
cyclophosphamide was given for eight weeks (total 
dose 112 mg/kg) Patients who were treated with 
chlorambucil in that study were not included ın the 
present comparison. In the second Cytotoxic Drug 
Study (CYTO ITI), which ran from 1981 to 1986, 
cyclophosphamide was given for 12 weeks (total 
dose 168 mg/kg). The total cumulative doses re- 
mained below the accepted levels for gonadal 
toxicity ? 1° 

Statistical analysis was performed by Student’s f 
test, the y? test, and the Lee-Desu test for lıfe table 
analysis’ using the Statistical Package for the Social 
Sciences-X (SPSS—X) statistical software program 


PROTOCOL 

Patients with steroid dependent nephrotic syndrome 
who fulfilled the above criteria were treated with 
cyclophosphamide according to the treatment pro- 
tocol shown ın table 1. Informed parental consent 
was obtained for each patient All patients were 
admitted to hospital for the first few days of the 
study The cyclophosphamide was started when the 
proteinuria which had indicated the last relapse had 
been absent for three days after standard prednisone 
treatment for the relapse. Reducing doses of predni- 
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sone were given (table 1) To maintain the protec- 
tive effect of prednisone on leucopenia induced by 
cyclophosphamide, the prednisone treatment was 
also prolonged to 12 weeks in CYTO I. All 
medication thereafter was discontinued 

The patients were followed up closely in the rena: 
outpatient clinics of the participating hospitals. 
Proteinuna was measured daily with a strip tes: 
(Albustixx) by the patient’s parents. If an acute 
complication occurred during treatment (especially 
leucopema or thrombocytopenia) cyclophospha- 
mide was discontinued until the patient had reco- 
vered. At the end of the treatment the missed period 
of cyclophosphamide treatment was made up. 

The effectiveness of treatment was judged by the 
duration of remission and the number of relapses 
after the full course of treatment 


Results 


A total of 18 patients entered the CYTO IT; seven 


Table 1 Protocols of Groups A and B 


Group A (1981-1986) Group B (1977-1981) 

1 Steroid responsive nephrotic syndrome with minimal histological 
change, steroid dependencs, and steroid toxicity 

2 Relapse 

3 Prednisone (60 mgim? of body surface arealday) until unne 
free from protein for three days 


Cyclophosphamide 
2 mg/kg/dayx12 weeks 
Total dose=168 mg/kg 


Prednisone. 
60 mg/m7/48hx4 weeks 
40 mg/m*/48hx1 week 
30 mg/m7/48hx1 week 
20 mg/m7/48hx1 week 
10 mg/m7/48hx5 weeks 
Total dose = 1340 mg/m? 


Cyclophosphamide 
2 mp/kg/dayx8 weeks 
Total dose=112 mg/kg 


Prednisone 
60 mg/m?/48hx4 weeks 
40 mg/m°/48hx1 weck 
30 mp/m*/48hx1 week 
20 mg/m7/48hx1 week 
10 mg/m7/48hx1 week 
Total dose = 1200 mg/m? 


Table 2 Details of patients studied 


ea TR a 


Group A Group B 

No of patients 18 18 
Male female 711 99 
Mean (SD) age when nephrotic 

syndrome diagnosed 58 (4-0) 4-9 (2 7) 
Mean (SD) age at entry to study 86 (4-0) 69 (2) 
Mean (SD) duration of nephrotic 

syndrome (ycars) 29 (25) 19 (1-5) 
Mean (SD) no of relapses in the 

past 6 months 4-4 (1-0) 4-8 (1 2) 
Mean (SD) no of fast relapses 33 (1-7) 35 (18) 
Mean (SD) cumulative dose of 

prednisone in the past 6 months 

(mg/kp/patient) 164 7 (56) 158 6 84) 


1104 Feport of arbzitsgeneinscnajt. fur padtatrische nephrologie 


girls end 11 boys wee treeted with cyclophospha- 
mide “or 12 weeks (group a). These were compared 
with 18 patients (nine 20y! and nine girls) who hed 
Deen treated with cyclophosphamide tor eight weeks 
in CYTO I (group B) (table 2) The ge at onset of 
nepkrotr syndrome, the ase at entry nto the stud”, 
and tae duration of neprrotic syndrome before 
entry into the stud) we-e compatable in both 
grount. 

The mean number >f re epses in 12 six months 
before: czclophospharricde treatment was 4-4 in th2 
group A. and 4-8 in group B. Most af them were 
‘fast relapses’’—that rs, 3-3 fast relapses patient/d 
months am group A erd 5 in group B All the 
fatients -herefore fulfilled :he critena for stercid 
depenceat nephrotic :rndrome. 

The cumulative dose of prednisone administered 
within siz months of entry mtc the study was the 
same ir both groups, 153-6 end 164-7 mp/ke/patient 
respectively Toxic side: effects cf prolonged steroic 
treatment were seen it all Datrents; these included 
esteoparcsis, cataracts severe abesitv. and psychic 
disturbances. 

All patients were fcllowed up for at least two 
years. In group A 12 zatisats (67%) remained in 
complee remission wthow any relapse for two 
years, mM contrast, only four patients in group B 
(22%) remained in remicsion {tade 3). The 
difference was highly :mnifcant (2=8-018). 

Using the life table analys method cf Cutler and 
Ederer “he ame sequence of relapses in both groups 
was analy-ed (fig 1).!! The difference at two years 
was again signiticant (9=0-018, Lee-Desu test). 

All relapses after crclopiosphamice treatment 
occurrec within 400 cays alter the end of the 
treatment fig 2). Only tae pacients whe relapsed are 
shown: 14 patients treeted :n group B and six 
pacients in group A. There aœ no differences in the 
time secuerce of relapses. 

No severe side effects of cyclopirosphamide 
(hzemor-hagic cystitis, severe imfecticns, throm- 
bocytopenk.. or neoplasii> disease) occitred during 
either the treatment or the foHowing twe years. The 


Table 3 No cf patients witk or wčFou relapses after 12 
weeks (grcur A) or eight werts (gecup B) of 


cyclophaspheride treatment 
Grepp A Grap B p* 
No (%) No 1%) Value 
Patents with -elapse & 723) 14 (73) 
Panents without relapse two 
years acter weatment 12 “€7) 4 @2) 0 018 
Total patierts 18 £00) 18 (100) 
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Fig 1 Life table analysis of cumulative rate of sustained 
remission comparison of eight week with 12 week 
treatment with cyclophosphamide after two years. 
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Fig2 Life table analysts of me sequence of relapses in 
groups A and B 


only mild and transient side effect was leucopenia 
(white cell count <3x10°/l). This occurred in two 
patients during the eighth week of the cytotoxic 
treatment and lead to an interruption of cyclo- 
phosphamide treatment for 11 days. 


Discussion 


The results of the present study confirm the import- 
ance of distinguishing between two forms of fre- 
quent relapsing nephrotic syndrome, one with and 
the other without steroid dependency. CYTO I 
showed that patients who relapsed frequently but 
were not steroid dependent benefited from a course 
of cytotoxic drugs lasting eight weeks, either with 
cyclophosphamide or chlorambucil,! 72% of them 
remaining in prolonged remission. In contrast, those 
who relapsed frequently and were steroid dependent 
did not benefit from an eight weeks’ course of 
cytotoxic drugs as 72% of them relapsed again soon 
after treatment was discontinued. A similar result 


Cyclophosphamide treatment of nephrotic syndrome 


was obtained by Garin et al in a retrospective 
study. !? Some other authors have shown that higher 
cumulative doses of cyclophosphamide may result in 
longer lasting remissions.’ }3 14 Unfortunately, none 
of these studies reported separate evaluations of 
steroid dependent and non-steroid dependent 
patients. 

Because the results of an eight week course with 
cyclophosphamide in steroid dependent nephrotic 
syndrome had already been obtained in the CYTO I 
study, we did not consider it ethical to repeat this 
part of the trial for a randomised study. We 
therefore studied a single group having a 12 week 
course of treatment, and compared the results with 
those of the group in the CYTO I study. This was 
not a strictly randomised study; the groups were, 
however, comparable except for the time of the 
study. 

For group A we preferred to use cyclophospha- 
mide alone and not chlorambucil which had been 
used in the previous study because there is ample 
evidence that the chlorambucil might produce 
permanent toxic damage to the male gonads in a 
cumulative dose over 8 mg/kg.” © The cumulative 
dose for cyclophosphamide in this study was 168 
mg/ke—that is, below 200 mg/kg, the safe border- 
line for gonadal toxicity.” !° Patients from our first 
cytotoxic trial were assessed five years after an eight 
weex course of cyclophosphamide or chlorambucil 
and no abnormalities in gonadal endocrine function 
were found." Feehally et al? could not detect any 
abnormality of cellular immune state one year after 
treatment of nephrotic syndrome with minimal 
histological changes with 2:5 mg/kg cyclophospha- 
mide for eight weeks (cumulative dose 140 mg/kg). 
Nevertheless, long term side effects (such as malig- 
nant transformation) in children are still not known. 
Acute side effects of treatment were rare, occa- 
sionally a mild and transient leucopenia occurred 
which led to a short interruption in treatment. 
Serious side effects were not encountered. 

The results of the present study give a clear 
answer to the question of effectiveness: in most of 
the children with steroid dependent nephrotic syn- 
drome studied (67%), a prolonged remission was 
achieved after a 12 week course of cyclophospha- 
mide, only 22% of those given an eight week course 
remained in prolonged remission. 

Although the total dose of prednisone given 
simultaneously with cyclophosphamide was slightly 
higher in group A (1340 mg/m“ ın group A and 1200 
mg/m? in group B), it 1s unlikely that this could be 
responsible for the difference. In an earlier study we 
showed that the amount and mode of administration 
of the prednisone had no lasting effect on the rate of 
relapse in patients who relapsed frequently.’ 
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There was no difference in the time sequence of 
relapses between the two groups (fig 2). All relapses 
occurred within 400 days of stopping treatment. 
Although there is always a possibility of a late 
relapse—that is, after two years—our findings indi- 
cate that the effects of the treatment could be 
judged after 400 days. 

We conclude that patients with the frequently 
relapsing nephrotic syndrome should be treated 
differently depending on whether their disease is 
steroid dependent or not steroid dependent. Using 
this criterion it is posstble to grve the lowest effective 
dose of the cytotoxic drug when they do become 
steroid toxic Patients who relapse frequently but 
who are not steroid dependent should be treated 
with cyclophosphamide (2 mg/kg/day) for eight 
weeks and, those who relapse frequently but are 
steroid dependent should be given cyclophosphamide 
for 12 weeks. 


This study was supported by grants EZ 1~34844 of VW Founda- 
tion, Hannover 


References 


' Arbeitsgemeinschaft fur Padiatrische Nephrologie Effect of 


cytotoxic drugs in frequently relapsing nephrotic syndrome with 

and without steroid dependence N Engl J Med 1982,306:451—4 

Baluarte HJ, Hiner L, Gruskin AB Chlorambucil dosage in 

frequently relapsing nephrotic syndrome a controlled clinical 

trial. J Pediatr 1978,92:295-8 

3 Barratt TM, Bercowsky A, Opofsky SG, Soothill JF Cyc- 

lophosphamide treatment in steroid-sensitive nephrotic syn- 

drome of childhood Lancet 1975 ,i:55-8 

McDonald J, Murphy AV, Arner] GC Longterm assessment of 

cyclophosphamide therapy for nephrosis in children Lancet 

1974 ,:980-7 

Pennisi AJ, Grushkin CM, Lieberman E Cyclophosphamide in 

the treatment of idiopathic nephrotic syndrome Pedtatries 

1976 ,57:948-51 

Wilhams SA, Makker SP, Ingelfinger JR, Grupe WE Long- 

term evaluation of chlorambucil plus prednisone ın the 

idiopathic nephrotic syndrome of childhood N Engl J Med 

1980 ,302:929-33 

International Study of Kidney Disease m Children Nephrotic 

syndrome in children prediction of histopathology from clinical 

and laboratory characteristics at time of diagnosis Kidney Int 

1978 ,13:159-65 

Arbertsgemeinschaft fur Padiatrische Nephrologie Alternate- 

day versus intermittent prednisone in frequently relapsing 

nephrotic syndrome Lancet 1979,1:401-3 

Etteldorf NJ, West CD, Pitcock JA, Willams DL Cytoxic drugs 

for nephrotic syndrome N Engl J Med 1982,307:314 

10 Etteldorf NJ, West CD, Pitcock JA, Williams DL Gonadal 

function, testicular histology and meiosis following cyclophos- 

phamıde therapy in patients with nephrotic syndrome J Pediatr 

1976 ,88:206-12 

Cutler SJ, Ederer F Maximum utilization of the life table 

method in analyzing survival J Chronic Dis 1958,8:699-712 

'2 Gar EH, Pryor ND, Fennell RS II, Richard GA Pattern of 
response to prednisone in idiopathic, minimal lesion nephrotic 
syndrome as a criterion in selecting patients for cyclophos- 
phamide therapy J Pedtatr 1978,92:304-8 

'S Moncneff MW, White RHR, Ogg CS, Cameron JS Cyclophos- 


wR 


te 


iA 


© 


~J 


* 


€ 


110€ Report of arbe*tsgemeimschaf. fur pdadiatrische m-phrologie 


pt amide therapy in the rgepnrotic syndrom in childhooa Br '8 Veehally J, Beattle TJ, Brenchley PE, et al Modulation of 
Mec | 1969.1:666-71 ellular immune function by cyclophosphamide in children with 
Chit J, McLaine PN, Drunmond KN A cortrolled prospective =unimal change nephropathy N Engl J Med 1984,310:415-20 

stedy of cyclophosphamide in relapsirg, corticosteroid- '? arbeitsgemeinschaft fur Padiatnsche Nephrologie Alternate- 


14 


responsive, minimal les cn cephrot.c syndrome in childhood -ay prednisone 1s more effective than intermittent prednisone in 

J Pediatr 1973 ,82:607-13 tequently relapsing nephrotic syndrome Eur J Pediatr 
3 Gaesry P, Lenoir G, Breyer M Gonadal effects of chlorambucil 981 ,135:229-37 

girc3 co prepubertal and puberte] boys for n=phrotic syndrome 

J Ped.atr 1978,92:299-393 Co respondence and requests for reprints to Professor J Brodchl, 


$ Call L, Nieto J, Vila Æ, Reade J Chlorarabucil treatment mn Ds=artment of Paediatnc Nephrology and Metabolic Disorders, 
mimcral lesion nephrotic smcrome a reappzaisal of its gonadal = K-rcerklinik, Medizimsche Hochschule Hannover, D-3000 Han- 





toxiaty. 4 Pediatr 1980 97:653-5 ncver 61, Federal Republic of Germany 
T Krotn HP, Brodehl J Cytotoxic Drug Stucy I of the APN. 5 

year follow-up Hely Peediatr Acta 1986.4 3107 Rexeived 15 May 1987 
Fifty years ago 


Familial progressive diffuse cerebral sclerosis of infants 
Dorctky S$ Russell ana K H Yallerrean (London)—Arz Dis Child 1937;12:71-86 


Two siblings, one boy amd ore girl, of Jevish parents who were “rst cousins, died of simular illnesses The onset in the 
early weeks of life was heralded sy reluctarce or inability to suck and swallow Convulsive attacks were followed by head 
r2tractiotn, absence of visual recogniticn, rigidity, and exeggerated reflexes and extensor plantar responses 
Ophthalmoscopy showed no arcss abnornality and no cherry r21 spot. Postmortem examination, obtained only in the 
s2cond zhild, revealed gross atnormalities i the central nervous s*stem of a degenerative nature, involving destruction in 
the ceretra and cerebella- cortices. Associated with this was im‘ltration with amoeboid forms of microglia containing 
lipoid material, which gave a positive reactton with Herxhermer's nd Marchi’s methods. Numerous astrocytes were often 
fibrillated with large cell omdies and clear, zlassy cytoplasm. Exteasive destruction. of myelin was shown by ballooning of 
the sheetrs and by wide dissemuration of gDbular fragments of nx eln Cellular infiltrations of the type seen ın infections 
of the zentral nervous system were absent. 

In discussing the diagnozis the auczhors pointed out that similarzclinical features could be seen tn a vanety of different 
encephzlopathtes Tay-Sachs disease was =xcluded by the abse=ce of the characteristic macular changes The heavy 
involvem2n7 of the cortex shown after deat was taken to exclude -childer’s disease and Pelizaeus-Merzbacher disease. In 
the absence of any real knowledge of the zetiology of the different types of diffuse cerebral sclerosis in young children 
these two ceses were conclered to fall intc the group earlier desz1bed by Krabbe as a familial infantile form of “diffuse 
brain sclercsis’’. 


Comment. Krabbe’s globosd cody leucodystrophy is now recogr-sed as one of the lipid storage diseases affecting the 
central tervous system “‘rherited as an aatosomal recessive, Ceficiency of galactocerebroside 6 galactosidase can be 
showr by specific enzyme assay ir. leucocytes or cultured fibroblasts. Tests for heterozygotes are available 
(Doratly Russell was a distmguished netropathologist In 194" she produced a most valuable contribution on the 
patholozy o? hydrocephala: for the special -eport senes of the M=tical Research Council I first met Kenneth Tallerman 
a7 meetings of the British Feedtatnc Assocation at Windermere tsfore the second world war when he offered a friendly 
welcom» io a very young Scottish paediatndaan He was Presiden” of the BPA in 1958, the last year that its annual general 
meeting was held at Windermere | 

J H HUTCHISON 
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Precocious and premature puberty associated with 
treatment of acute lymphoblastic leukaemia 


A D LEIPER,* R STANHOPE,+ P KITCHING,* AND J M CHESSELLS* 


“Departments of Haematology and Oncology and {Growth and Development, Hospital for Sick Children, 
London 


SUMMARY Early puberty in 28 children (23 girls, five boys) treated for acute lymphoblastic 
leukaemia (ALL) at a mean age of 4-0 years (range 1-4-7-8) is described. All but one had 
received prophylactic cranial irradiation (1800-2400 cGy) and three children had received 
additional cranial or craniospinal irradiation as treatment for relapse of their leukaemia. Mean 
age for the onset of puberty was 8-8 (SD 0-8) years in the girls and 9-3 (0-8) years in the boys; this 
is greater than two standard deviations from the mean for normal girls and boys. Five children 
(three girls, two boys) had precocious puberty. The onset of puberty occurred at greater than two 
standard deviations from the mean for normal girls and boys in 14(13%) girls and 4(3%) boys 
treated at less than eight years of age between 1970 and 1985. In a group of 55 girls treated for 
ALL who had survived in first remission for six years or more from diagnosis, there was a relation 
between young age at onset of treatment and early menarche. We suggest that premature 
activation of the hypothalamic-pituitary-gonadal axis occurs as a consequence of hypothalamic 
dysfunction due to cranial irradiation. Precocious and premature puberty in children treated for 


ALL may be an important factor in contributing to short stature. 


The outcome for children with acute lymphoblastic 
leukaemia (ALL) has steadily improved since the 
introduction of combination chemotherapy and 
measures to prevent overt leukaemic infiltration of 
the central nervous system ! The most common 
form of prophylaxis to prevent infiltration comprises 
fractionated cranial irradiation and a course of 
intrathecal methotrexate. Cranial irradiation com- 
monly causes pituitary dysfunction when given in 
high doses for treatment of tumours of the central 
nervous system that are distant from the hypothala- 
mic pituitary region. Growth hormone deficiency,” 
delayed puberty,’ * and precocious puberty © have 
been reported Endocrine morbidity in patients 
treated for acute ALL with cranial irradiation also 
occurs but to a lesser degree in those who have 
received 2400 cGy or less.’ Partial or complete 
growth hormone deficiency 1s the commonest form 
of dysfunction and recently it has been recognised 
that its occurrence is far more widespread than 
previously suspected.” * Nevertheless, despite the 
recognition of growth impairment and deviation 
from expected height centiles in patients with acute 
ALL,” most children receiving prophylaxis with 
cramal radiation have standing height measure- 


ments within the normal range and probably do not 
require growth hormone supplements.’ '° 

We have recently noticed a tendency towards 
early pubertal development in female survivors of 
ALL treated with cranial irradiation A similar 
finding has been reported by Pasqualini ef al 
(Abstract presented at the Seventh International 
Congress of Endocrinology, October, 1984). We 
retrospectively analysed the timing and pattern of 
sexual maturation in children treated for ALL who 
presented to this hospital from 1970 to 1985. 


Patients and methods 


From 1970 to 1985 inclusive, 749 patients with ALL 
presented to this hospital; 482 were still alive in 
January 1987. Pubertal maturation was assessed in 
all current survivors who presented during this 
period and who were less than eight years old at the 
start of treatment, who had not received testicular 
or whole body irradiation, and whose present age 
was greater than 7 years. Two hundred and thirty 
three children conformed to these cntena. We 
analysed the data of 28 of these patients (23 girls, 
five boys) who had evidence of early (>1-4SD) 
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pubertal maturation. Twenty three were ın first 
remissicn and five had one or more relapses All 
had norral serum thy roxine ard thyroid stimulating 
hormone concentrations at the time of assessment. 
One gir had a family nsto-~ of early suberty. Mean 
aze at ritial treatmen= was 3-8 years (range, 1:4-6:5) 
in the girls and 4-8 yezrs (range 2-6-7 8) in the boys. 

Between 1970 and £079 patients were treated on 
protozo.s that were crvised by or being piloted for 
the Medical Research Ccuncil Working Party on 
Childicod Leukaemia these have bezn described ın 
detail ebewhere.' Fron 1679 onwards patients were 
treated Dy protocols cevised at the Hospital for Sick 
Chidrer!! or by the Medical Research Council 
Workng Party (UKALL X)." In 1972 cranial 
irradiation (2400 cGy in 15 fracticns over three 
weexs) was introdiced as prophylaxis against 
memrgeal leukaemic iafilt-ation in ccnjunction with 
a' course of intrathecal methotrexate From January 
19381 orwards cranial irradiation was reduced to 
1300 cGy ın 10 fracticrs cer two weeks. One of the 
23 pacisnts, a girl diaznared before 1972, did not 
receive cranial irradiation after indiction but re- 
ceived craniospinal i-radiation as treatment for a 
subsequent relapse im the central nervous system. 
Felapse and radiaticr data ftom the 28 patients 
comparec with the total number of patients treated 
are shown in the tade. Three patents, between 
1970 amd 1980, recerned 2900-2200 cGy. 

Fifty ve girls with ALL treated between 1971 
and 19.9 attained menare. All were alive six 
years or more after dmgnosis and hed experienced 


no relapse of their leukaemia. The age at which 
menarche occurred was recorded ın the case notes. 
Height was measured with a stadiometer by stan- 
dard anthropometric techniques ? Puberty was 
staged by the method of Tanner.'* Testicular 
volume was assessed with an orchidometer.!> The 
attainment of stage 2 breast development in girls 
and a 4 ml testicular volume in boys were used to 
indicate the onset of puberty.'° Normal data for the 
attainment of stages of sexual maturation and 
menarche were from Marshall and Tanner !” '8 
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Fig 1 Age at onset of puberty of 28 children treated 


for ALL at a mean age of 4-0 years (range 1-4—7-8) 
compared with normal values '’ '® Mean age (SD) of the 
onset of puberty in the 23 girls and five boys ts shown. These 
patents were taken from a total of 233 (107 girls, 126 boys) 
treated at less than 8 years of age between 1970 and 1985 


Table “ata of 28 children with 2vidence of early pubertal maturation 


S25 No with early Type Radiation Site 
o7 puberty of dose of 
cafid (total No relapse (cGy) irradiation 
assessed*) (n=5) (No of patients) 
1970-80 
First seTussion 15 pirls 2400 Cranial (15) 
3 boys 18(132) 2000-2200 Cranial (3) 
Relapses 4 girls 4(21) Bone marrow 2400 Cranial (2) 
(4) ked - 
1800 Cranial (2) 
Tctal 22(153) 
1981-85 
Fist n son 3 girls 2400 Cramal (1) 
2 boys 5(72) 1800 Cranial (4) 
Relapses _ girl 1(8) Central nervous ae fe 
system 2400 cramospiral (1) 
Tctal 6(80) 


*Less thar 3 years old at 3mrt cf treatment 
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Fourteen patients (11 gurls, three boys} had 
computed tomograms taken of the brain by either a 
Toshiba TCT 60 scanner with hypothalamic 
pituitary reconstructions or an EMI scanner. Mean 
timing of the first scan from the onset of prophylac- 
tic central nervous system irradiation was 2°75 years 
(range 0-1-11-0); five patients had brain scans 
before one year from the onset of central nervous 
system radiation. Nine patents had serial 
computed tomograms taken, up to a maximum of 
four scans. 


Height (cm) 
B B 


5 


S 


123 45 6 789 Wt 12 3 &% 
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Results 


Fig 1 shows the age of onset of puberty in the 28 
patients compared with data from normal children; 
three girls and two boys had precocious puberty 
(signs of sexual maturation occurring before 8 years 
in girls and 9 years in boys.! Mean age for the onset 
of puberty was 8-8 (SD 0-8) years in the girls and 9-3 
(0-8) years in the boys. Mean age for the onset of 
puberty in these 28 patients was greater than two 
standard deviations from the mean for normal girls!’ 


15 16 17 8 8S 


Fig 2 Growth data from seven girls treated for ALL whose growth had been, or almost been, completed. None had 
received spinal irradianon Onset of the growth spurt ıs compared with normal values for British children *° 
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aad bowvs.'® The onset of puberty in patients treated 
daring 1e yeers 1970-30 occurred at more than two 
standerd deviations from the mean for normal girls 
and bovs-n 10 girls (14%)} and three toys (4%) The 
onset oF cuberty in pehents treated dining the years 
1981-5 occurred at more than two standard devia- 
tions iori the mean for normal girs and boys in 
four airls (12%) ard cne bo, (2%). In both 
treatment periods, 1970-30 and 1981-85, the 
nimber cf girls entering puberty before two stan- 
dard deviations from the mean was much greater 
than tue 2% one woule hare expected in the normal 
population. Equivalea- daza fer the boys were not 
siznifican:. The ratid of girls to boys entering 
paber-y at mere than two standard deviations from 
the mem was 4:1. Lrfortunately w2 do not have 
data on the timing cf the onset of puberty in all 
patients included in tris st-dy. The omset of puberty 
was chy accurately assessed wher early sexual 
maturatcon was noticed and so our figures probably 
under2simate the true incidence of 2arly puberty. 

Fig 2 snows the growth of seven ziris from this 
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Fe 3 Dam of age at diazsosis (equtvaientto age at start of 
zatment) and age at racnarcke from 52 girls with 
ALL, treated between 1$70 cnd 197% wio were aliye 
siz yeas or more from dcgnezu in first remission All had 
received srophylaxis wik cranial irradiason (2400 cGy, 
r=0-52, r<0-001) Norn.cl daw for menarche are shown *7 


group where final height had been, or had almost 
bezn, achieved. The early onset of the growth 
acceleration can be seen when compared with the 
ncrmal of Tanner et al.” Four patients had final 
heights equal to or less than the third centile but 
their growth hormone state and epiphyseal matura- 
tci had not been assessed, and no conclusion can 
be drawn from these data about the effect of early 
puberty on growth prognosis. 

Sone of the computed tomograms showed evi- 
dence of hydrocephalus, and the ventricular size in 
patients who had serial scans did not change. One 
gitl had diffuse cerebral changes that were probably 
dce to methotrexate encephalopathy. Another girl 
had an empty sella; this has been associated with 
irradiation damage.” 

Data relating age of onset of treatment of 55 girls 
wih age at menarche are shown in fig 3. The 
younger the age at diagnosis (equivalent to age at 
the start of treatement) the earlier menarche oc- 
cucred (r=0-53, p<0-001). 


Diecussion 


Our data suggest that treatment of ALL ts assoct- 
ated with the development of premature puberty, 
ani, in a significant proportion of children, pre- 
co-ious puberty. Our patients retained the harmony 
of the sequence of acquisition of secondary sexual 
characteristics and the relation of these to the 
growth „spurt that is charactenstic of normal 
Sia Therefore, premature and precocious 
ud2rty ın our patients was likely to be central 
(eoaadouoohi dependent) in ongin, although we 
da not have endocrinological data. The onset of 
pubertal development was related to the age of 
oret of treatment. This parallels the finding that 
yong children are more susceptible to growth 
hormone insufficiency after prophylaxis with cranial 
irradiation in the treatment of ALL. 
~ranial irradiation has been reported to cause 
ceatral precocious puberty ın both the treatment of 
brain tumours in doses greater than 3300 cGy and in 
one girl with ALL when the dose of irradiation was 
only 2400 cGy®; this girl, however, also received 
intrathecal methotrexate. In our patients premature 
purty was associated with doses of cranial irradia- 
ticn as low as 1800 cGy. The incidence of early 
puderty was slightly higher in the group of patients 
dizgnosed between 1970 and 1980. This is likely to 
reflect the greater proportion of children of ado- 
lesent age, but the lower dosage of 1800 cGy of 
crenial irradiation introduced ın 1981 may also have 
be=ring on this observation. Only greater numbers 
and a longer follow up will elucidate this further. 
Demage to the hypothalamic-pituitary axis can 
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cause abnormal secretion of gonadotrophin releas- 
ing hormone and be associated with either pre- 
cocious or delayed puberty.* The change in hypo- 
thalamic function that we have seen was probably 
caused by irradiation rather than intrathecal chemo- 
therapy and like other endocrine effects of irradia- 
tion seems to have been delayed.? We found no 
evidence of hydrocephalus occurring as a con- 
sequence of cranial irradiation in the regimen that 
we used. 

There was a four fold preponderance of girls with 
early puberty that was not accounted for by superior 
survival of girls over boys. In this study, when all 
criteria for inclusion were met, there were roughly 
equal numbers of boys and girls. There is a sex 
difference in the response to gonadotrophin releas- 
ing hormone and its analogues that may be relevant 
to this observation. In delayed puberty induced by 
pulsatile administration of gonadotrophin releasing 
hormone girls require lower doses than boys to 
maintain equivalent progress in sexual maturation.” 
By contrast, in the suppression of central precocious 
puberty, girls require larger doses of gonadotrophin 
releasing hormone analogue than boys.” 

The growth of children with central precocious 
puberty 1s compromised by rapid epiphyseal matura- 
tion that ultimately limits growth.’? It may well be 
that premature puberty, such as we have described, 
may cause a similar phenomenon. There are many 
other factors, however, such as growth hormone 
insufficiency, which are pertinent to the growth of 
children with treated ALL especially those who 
have been retreated after a relapse.* The impair- 
ment in growth caused by growth hormone insuffi- 
ciency or spinal irradiation, or both, is probably 
masked by the early growth spurt associated with 
precocious or premature puberty. The net result 
would be a relatively normal growth velocity but 
with rapid advancement in epiphyseal maturation 
causing a reduction in adult height potential. With- 
out regular anthropometric measurements, includ- 
ing sitting height and accurate assessment of epiphy- 
seal maturation, such an effect on growth could be 
misinterpreted. 

We believe that the recognition of premature 
sexual development in children with ALL may be 
important both for psychological and anthropo- 
metric reasons Although cyproterone acetate% and 
probably gonadotrophin releasing hormone ana- 
logues*’ do not affect the final prediction of height 
of children with central precocious puberty, both 
agents suppress sexual maturation. We agree with 
the suggestion of Brauner and Rappaport® that a 
combined approach with a gonadotrophin releasing 
hormone analogue and human growth hormone may 
therefore provide the best anthropometnic response. 
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Shalet has dicussed the role of endocrine deficiency 
and spinal growth in the impairment of the growth 
of children with treated ALL.“ We wish to add to 
the list premature and precocious puberty as 
important additional sequelae. 


We are grateful to Professor MA Preece, Institute of Child Health, 
London, for his helpful criticism of the manuscript 
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SUMMARY A prospective study of the nasopharyngeal carriage of sulphonamide resistant 
Neisseria meningitidis, group B, type 15 P1.16, was undertaken after a cluster of four cases of 
meningococcal infections had occurred, two of which were fatal, during a three year period 
among children attending an inner London primary school. Throughout the year of the study the 
overali carriage and acquisition rates of meningococci were less than 6% and 1%, respectively, 
and were no different from those of control children of similar age and ethnic origin from another 
school. The outbreak strain was isolated from three children in the study school, however, but 
from none in the contro] school. A comparison of bactericidal activity in serum against the 
outbreak strain in children from selected classes in each school showed that there was no lack of 
bactericidal activity to this strain in the study school. The low prevalence of strain specific 
bactericidal activity in sera taken from classroom contacts of carriers, combined with the low 
carriage and acquisition rates, suggested a pattern of prolonged colonisation with infrequent 
transmission of the organism from child to child, and was consistent with the pattern of cases seen 


in the school. 


Despite improvements in the diagnosis and treat- 
ment of meningococcal disease the mortalities of 7% 
for meningitis and 19% for septicaemia have not 
changed over the past 30 years Group B strains 
have consistently been the most common cause of 
the disease in the United Kingdom, and serotype 15, 
which is often sulphonamide resistant, is now 
superseding type 2 as the most common strain.’ The 
epidemiology of meningococcal carriage has been 
intensively investigated in adults (originally military 
recruits") but more recently in school and family 
populations.>* One of these surveys showed that 
childhood populations of low socioeconomic group 
who lived in densely populated areas had an 
increased risk of meningococcal disease.’ 

Our study was carried out because of an unusual 
sequence of four cases (which occurred over three 
years) ın a primary school. One third of the school 
population was of Spanish or Portuguese origin, as 
were three of the four cases Similarly high propor- 
tions of children of Iberan origin exist in several state 
schools in inner London but there was no evidence 
of an unusually high incidence of meningococcal 1n- 
fection ın these or any other schools, or in the Iberian 
community generally. In both fatal cases the causa- 
tive organism was confirmed as N meningitidis, 


group B, type 15 P1.16, which is sulphonamide 
resistant; in the third case the organism was isolated 
only from a throat swab, and in the fourth case 
meningococcal antigen was detected in cerebrospinal 
fluid by counterimmunoelectrophoresis, but cultures 
were sterile (table 1). 

This study aimed to find out why cases of 
meningococcal disease were occurring regularly in 
this school but not in others. There were two 
possible patterns of spread of the organism: either it 
was being transmitted rapidly with a short duration 
of carnage (a low case:carrier ratio); or ıt was being 
transmitted slowly with a prolonged duration of 
carriage (a high case:carrier ratio). To investigate 
these possibilities we looked at rates of meningococ- 
cal carriage and acquisition as well as the prevalence 
of strain specific bactencidal ‘antibody activity ın 
children at the study school and also those in a 
control school with a similar ethnic population but 
with no reported cases of meningitis. Selected 
environmental studies were also carmed out in the 
two schools 


Subjects and methods 


Both schools were in the inner London area and 
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Table 1 Details of pour cases of meringitis 


Case Date of Age Ses Laborar-ry Group and type of Outcome 

No attack {rears} methoc N memngittdis 

1 May 1981 6 M Countcrmarrent Not known Recovered 
unm auoelectrophoresis 

2 December P932 8 M Throat wab B15 P1 16 Recovered 

3 July 1983 1] M Blood alture B15 P1 16 Died 

4 May 1984 3 F Blood alture B15 P1 16 Died 


ther zoth had a sim_larly higk propertion of children 
of Iberian ongin. The children stadied were aged 
3-12 vears. Swabs were taken frem children after 
perencel consent hec been obtained and from those 
memters of staff vko ere agreeable in May and 
Oztoter 1985 and =ebt-uarv 198€. In total, 1518 
swabs were taken trom raildren daring the survey, 
8¢4 from the index scho>! and 654 from the control 
schoo.. Three sepa-ete cross secticnal surveys were 
per-c-med, althougl 255 children were swabbed in 
all three phases and 153 children were swabbed 
twice. Response races .n each swabbing exercise 
were gh. In the irmediate follow up after phases 
one and two a smaller additional sample of swabs 
anc blood specim21s was taken from classroom 
contacts of carriers of the outbreaL strain as well as 
age matched childrea from the cortrol school. This 
was ccne to detec car-iers who night have been 
mised and to determire serum type specific bac- 
ter&-dal activity against the outbreak strain. Blood 
szmpes were also obtained frcm all group B 
menrmgococcal carri2zrs and age matched controls. 

Serial dilutions cf heated serum were made in 
ste7ii2 Hanks’s solution using steri e microtitre trays 
and © dropper pipettes A suspension of an 18 hour 
homclogous culture from blood agar of a group B15 
P1.1€ strain was made m nutriert broth to about 
Brown's tube 2. This suspension was then further 
dilutec to about 1/3) CCB to yield a growth of 20-50 
cobmes a drop. Fresh guinea pig complement was 
dilatec 1/10 and one volume of culture dilution and 
one vclume of comzlenznt dilution were added to 
each serum dilution A zalture control well was also 
tncdlujed containimg one volume of culture, one 
volume of complement, and one volume of Hanks’s 
solut cn. The tray was covered end incubated for 
onz hour ın air at 37°C. One drcp from each well 
was “hen transferred to a segmeat of a well dried 
blccd agar plate aad incubzeted overnight in carbon 
dicxtde at 37°C. The final titre is taken as 50% 
kilizg of growth in comparison with that of the 
contrel. 

Swabs were taker. from the posterior nasopharynx 
ty community nurses who rad received instruction 
cn. swabbing teckrique. The swabs were directly 


Dlated on to Thayer Martin agar containing vanco- 
mycin, colistin, and trimethoprim, and on to choco- 
ate agar; these plates were immediately transported 
-0 the laboratory and incubated in carbon dioxide at 
37°C. The plates were examined at 24 and 48 hours. 
AH colonies which resembled Neisseria spp were 
ram stained and tested for oxidase production. A 
-apid test (ONPG) for the enzyme ß galactosidase 
xas performed on all Gram negative oxidase posi- 
zive cocci to exclude Neisseria lactamica, a common 
>ommensal of the nasopharynx ın young children. 
Serum carbohydrate utilisation tests were then 
serformed on all isolates negative by ONPG; those 
organisms utilising glucose and maltose alone were 
_dentified as N meningitidis. All isolates of N 
*neningitidis were serogrouped and subsequently 
serotyped by coagglutination. 

We elected to give prophylaxis to all group B 
meningococcal carriers while waiting for the results 
of typing, and arrangeme1.ts were made with general 
Practitioners to prescnbe nfampicin 10 mg/kg twice 
daily for 48 hours. Household contacts of all group 
B carriers were swabbed and given prophylaxis if 
they were found to be carriers. Eradication of 
zarriage was confirmed by swabbing 48 hours after 
xompletion of prophylaxis with rifampicin. 

Environmental measurements in the two schools 
included recordings of temperature, relative hu- 
amidity, and ventilation rate. Daily recordings were 
made in two locations (the school hall and one 
classroom) during July 1985. 

The prevalence of meningococcal carriage 1n each 
-phase was calculated as the total number of menin- 
gococci divided by the number of children swabbed. 
The meningococcal acquisition rate was calculated 
tor the duration of the study as the number of newly 
acquired meningococci after at least one negative 
swab divided by the number of person months of 
observation. 

The short duration of this survey, three swabbings 
at four monthly intervals, together with rifampicin, 
did not allow us to calculate the mean duration of 
meningococcal carriage. _ 

The y? test with Yates’s correction was used to 
calculate the significance of differences between the 


rates of carriage and acquisition and Fisher’s exact 
test was used to calculate the significance of 


k differences between the prevalence of type specific 


bactencidal activity in the two schools 


Results 


The meningococcal carnage rates ranged from 
3-9-2-4% ın the study school and 5-6-1-8% in the 
control school and were not significantly different 
during any phase of the study (7°=0-065; p>0-05). 
The 14 group B meningococcal isolates were a 
heterogeneous collection of serotypes and type B15 
P1 16 accounted for only three of these, all from 
children at the study school (table 2). 

In the study and control schools there were 10 and 
11 newly acquired strains of N meningitidis, respec- 
tively, giving corresponding acquisition rates of 
0-6% and 0-9% (¥7==0-89; p>0-05). 

In phase one the outbreak strain was isolated 
from a boy in the same class (F) as the brother of the 
most recent child to die (case 4, table 1) The brother 
had received nfampicin and had been shown to be 
carrying the organism at the time of his sister’s death 
12 months previously. Because of this, repeat swabs 
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were obtained and blood specimens were taken 
from 15 of the 20 children in the class, one more 
carner of a group B meningococcus of a different 
serotype was identified. 

Only four of the children swabbed ın class F had 
detectable strain specific bactericidal activity in their 
serum, one of whom was the carrier who also had 
the highest titre. Of the carriers of other group B 
meningococci, three had low titres against the B15 
P1.16 strain but usually had the highest titre against 
their homologous strain. The children tested from 
the control school did not have detectable bactericidal 
activity against the outbreak strain. 

In phase two, the outbreak organism was isolated 
from two children in different classes who were 
apparently not in contact with the carrier in phase 
one. Children in these two classes as well as ın two 
age matched classes ın the contro] school had further 
swabs and blood samples taken. These children 
were aged 9 to 10 years and 10 to 11 years; 39 of 52 
had blood samples taken at the study school, and 32 
of 56 at the control school (table 3). The proportion 
of children with type specific activity in the study 
school classes (38%) was significantly higher than 
that in the control school (9%) (Fisher’s exact test, 


Table 2 Meningococcal isolates from children in each phase of the study 


Phase | Phase 2 Phase 3 
(May) (October) (February) 
Study Control Study Control Study Control 
Total No of children in school 299 215 275 212 290 221 
No (%) of children swabbed 254 (85) 167 (78) 222 (81) 160 (75) 255 (88) 184 (81) 
No of clnidren previously swabbed 
in phase 1 or 2 or both ~ — 176 122 207 158 
Total isolates (% carnage rate) 10 (3 9) 3 (18) 8 (3 6) 9 (5 6) 6 (2 4) 7 (3 8) 
B15 PI 16 1 0 2 0 0 0 
Other group B 4 I ie 3 Q 3 
Group C 1 0 0 0 G Q 
Group Y 0 1 1 0 0 0 
Group W135 0 0 0 0 0 I 
Ungroupable 4 l 4 6 6 3 
*This isalatc also found in phase | duc to failure of eradication of carnage by nfampicin 
Table 3 Sera obtained in phase 2 with bactericidal activity ture of 21/2 against serotype BIS P1 16 
Age Study school Control school 
group 
(years) No in No No (%) with No in No No (%) with 
class sampled activity class sampled activity 
9-10 23 21 10 (43) 30 12 3 (23) 
10-11 29 20 5 (31) 26 20 0 (0) 
Total 52 41 15* (38) 56 32 3* (9) 





*p=0 009 (Fisher's exact test) 
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p=C0)9). High titres of bactericical activity were 
fourd in carriers of the outbreak st-ain, most of the 
other children wita decectable activity had low 
titres. possibly relazed to cross reactions from 
carr-age of other meringococeal strzins There were 
no i:clates of the outbreak organism in phase three 
and nc further blood tesing was dene. 

None of the houzcho-d contacts of the group B 
carr ers was Carrying the same menmgococcal strain 
but -he parents of one child were carrying a different 
memanzococcal serorype. In one chi d the rifampicin 
failed to eradicate t organism: tke strain was not 
resistant and eradicetion 4as achieved with a second 
COUTSe. 

Between 50 and 80% of the school staff were 
swabbed in each phase; none of them was a carrier 
of tre dutbreak stram although one eacher carried a 
grocp C non-typable mevingecoccus throughout the 
survey period. 

The environmental studies showed that the 
tempezatures in the hall of the study school were 
consstently higher b" 3-2-4°C (the mean values for 
July were 19-7°C for the conzrol scnool and 23-8°C 
for tnz study school’. Altisugh these measurements 
were “nly made durrg tre ore morth, they showed 
a trend that might >e continuous over the year. 
Vencilation studies suggested that -he study school 
could overheat durng periods of high occupancy 
and in hot calm wecther. 


Discas3ion 


Sinc2 1981 there has beer an increa:ing incidence of 
group B type 15 meringococcal disease in England 
characterised by clisters of infectton in particular 
comtunities.’? A small dut worrymg sequence of 
cases ‘1a primary sc1Dol ed to this controlled study. 

We did not find anr significant differences in rates 
of meningococcal carriage or acquisition between 
the zwo schools. Bozh rates were lower than has 
beer reported in ozer surveys which, unlike this 
one, ‘vere performed during ep demics.** The 
notabl2 and significant difference Cetween the two 
schoo! populations, how2ver, was that carnage of 
the B25 P1 16 stran persisted in children at the 
study school. 

We established a pattern of slow transmission and 
prolonged duration of carriage by showing a low 
prevalence of the ovtbreek strain amd a low level of 
type specific bacter.ddai activity among classroom 
contac:s of carners. We consistently found the 
high=sz titres of activ zy in the group B strain carriers 
rather than in the zontacts, none of whom de- 
veloped meningococcz! disease in the time between 
swatting and the administration of rifampicin. 
Although we do nct known the leigth of carriage 


recuired for high concentrations of bactericidal 
activity to develop, these findings indicate that the 
emphasis should be on prophylaxis to eradicate 
carriage rather than on the treatment of the carners 
tc srevent invasive disease (as is being done in some 
Scendinavian countries). Recent studies using DNA 
finzerprinting techniques, in addition to conven- 
tional serogrouping and serotyping methods have 
shewn that there 1s variation in phenotypic expres- 
sion of the group and type of antigens within a 
strain The application of this technique to our 
carrier strains, particularly the non-groupablie ones, 
might provide more useful epidemiological infor- 
mation.” 

Classroom contacts of B15 P1.16 carriers with 
detectable bactericidal activity in serum were found 
in doth control and study schools; the significantly 
higher proportion in classes of the study school can 
be partly attributed to the circulation of the out- 
break strain as well as to the carriage of other closely 
related strains in these children These findings 
shcw no evidence of inability to develop immunity 
to the outbreak strain among the children sampled. 

The environmental studies showed that in the 
more modern building of the study school the 
temperatures were higher and the ventilation sys- 
tems perhaps not adequate to cope during periods of 
overcrowding The importance of this in the aeti- 
ology of the infections in the study school ıs not 
clear. Comparable environmental studies do not 
seem to have been undertaken in this country. 

This study has shown that a prolonged sequence 
of cases of meningococcal infection may occur 
associated with low transmission and carriage rates 
and no disproportionate lack of specific immunity ın 
the population The four cases (two fatal) that 
occurred in the school over three years caused 
corsiderable concern among the parents, staff, and 
local health authonty officials. Several meetings 
were held between medical staff and parents to 
discuss appropriate treatments or investigations, Or 
both. It had been proposed that prophylaxis with 
rifampicin for all the study school children and staff 
shculd be started; this suggestion was resisted, and 
the decision subsequently justified by the low 
prevalence of the outbreak strain. The unusual 
policy of treating all group B mentngococcus carriers 
with nfampicin was adopted primarily because of 
parental concern and also because of the inevitable 
delay in obtaming results of serotyping. We also 
aimed to reduce the number of opportunities for 
transmission of the outbreak organism within the 
community. There were always some children and 
staff not swabbed who might have included carriers 
and who could therefore recirculate the organism; m 
addition, the swabbing procedure itself would fail to 


identify all carriers. These limitations were im- 
pressed on the parents before the survey was 
undertaken. 

We felt that it was ethically unjustifiable not to 
give prophylaxis to the carriers of the group B strain 
who were identified; although no further cases have 
occurred, we make no claim that the extensive 
swabbing combined with our policy of prophylaxis 
has been effective in terminating the outbreak. 
Because of the low carriage and transmussion rates 
in the school, however, it may be that this interven- 
tion has reduced the likelihood of further cases. Our 
findings should stimulate a more extensive study 
with more frequent swabbing to obtain more 1n- 
formation about duration of carriage. 
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Clinical trials of penicillamme in Indian childhood 
cirrhosis 


M S TANNER, S 4 BHAVE, A M PRADHAN, AND A N PANDIT 


Department of Child Heclth, University of Leicester, 2nd Departments of Pediatrics and Pathology, 
King Edvard Memorial Hospital, Fune, India 


SUMMARY The outcome in 15 chdren with advanced Indian childhood cirrhosis (ICC) treated 
with penicillamine 70 mz‘keg/day was not significantly different from that in untreated children. 
Among children acmitt2d to a farther double blicd trial who had ICC but who had not yet 
develdped jaundice cr ascites 10 treated with penicil amine and 10 treated with penicillamine plus 
pzedrisolone had a significantly improved survival. Fourteen of 29 treated cases made a clinical 
reccvery and were alive 489 to 1460 days from tas start of treatment. Biopsy specimens in 
survivors showed a -eturn tc normal liver histology n three, residual fibrosis in six, and inactive 
micrcnodular cirrhcsis in five. This penicillamine, while not shown to be beneficial in advanced 


ICC, lowered mor elity frem 93% to 52% in przicteric cases of ICC. 


Tne prognosis of Indizn childhcod cir-hosis (ICC) 1s 
poor.’ OF cases presentirg te the King Edward 
Memcr-al Hospital in Pune in 1979 end 1980, 45% 
dred within four wees-s, 74% wıthir eight weeks, 
and 86% within six months.” Suggested treatment 
has cluded stercids and gammaglobulins,°’ 
levam sle, and seve~zl traditional aad ‘ayurvedic’ 
med:c nes. The copper ~helahng agen” penicillamine 
is an obv:ous option for treatment kecause of the 
gross hepatic copper excurculation that 1s character- 
isic of ICC.°° The. poor results of chelation 
tr2atrent in patients witn childhooc Wilson s dis- 
ezse who presented wth advanced disease,’ how- 
ever, suggested that pericillamine could prove 
dsaproin-ing in ICC cs mest cases present at a very 
acvanzed stage A proper trial of pericillamine was 
therefore mdicated tc forestall the introduction of 
ar expensive, potenticl v touac, and pessibly ineffec- 
tive treatment. 

Twc trials were comduc-ed: the fist included a 
numer of advanced 2ases, and resu ts were poor. 
This led to a second trial to which only patients who 
hed not progressed to “he development of jaundice 
or ascites were admitted. In this second trial a third 
trzatirent group receved >rednisolone in addition 
te pericillamine, the zationale for the steroids was 
their reported efficecy ty other workers,’ the 
inflammatory component af the hepa ic pathology,® 
ard the possibility that lyscsomal membrane stabili- 
sation could limit cod3er cytatoxicty. 


Sujjects and methods 


Clldren admitted to the King Edward Memorial 
Hcspital in Pune in whom ICC was clinically 
dizgnosed underwent percutaneous liver biopsy if 
coigulation studies permitted. If the prothrombin 
time was more than five seconds prolonged 
parenteral vitamin K and fresh donor blood were 
given. The Tru-Cut needle (Travenol) was used with 
loc] anaesthaesia and sedation with intravenous 
diczepam. 

CC was diagnosed :f histological examination 
shewed that the following features were present’. 
hepatocyte necrosis, ballooning, and hyaline inclu- 
sicas; pericellular intralobular fibrosis; and granular 
or-ein staining of hepatocytes. 


FIEST TRIAL OF PENICILLAMINE 
Thirty children with histologically confirmed ICC 
wee studied. The nature and prognosis of the 
dis-ase were explained to parents and other senior 
fanily members before requesting admission to the 
tri-l. During the tnai other medications such as 
ay-rvedic drugs and liver extracts were stopped. 
Susportive care comprised nutritional advice and 
sur plementation, treatment of bacterial infections, 
treatment with vitamin K, avoidance of non-tnal 
medications, and conservative management of liver 
faure. 

“fteen packs were prepared containing 600 tab- 
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lets of 50 mg penicillamine, and 15 packs containing 


Lo identical placebo tablets. The packs were randomly 


numtered and were assigned to patients in order of 
admussion to the trial. Children received one tablet 
of penicillamine or placebo per 2-5 kg/body weight/ 
day in two doses (equivalent to 20 mg penicillamine/ 
kg/day). Unnary protem concentration and blood 
count were monitored weekly for six weeks and 
thereafter every six weeks where possible. Com- 
pliance with treatment was encouraged by repeated 
home visits by paramedical health workers. In the 
surviving children a repeat liver biopsy was per- 
formed after six weeks if clinically possible In those 
children who died in hospital an immediate post- 
mortem liver biopsy was requested Full autopsy 
examinations were not permitted by parents. 


SECOND TRIAL 

Altogether 30 children with ICC were admitted to 
the trial. The criteria for admission were a histologi- 
cally confirmed diagnosis of ICC and absence of 
ascites or jaundice. There were three treatment 
groups who were given penicillamine, or penicilla- 
mune plus prednisolone, or a placebo. The dose of 
penicillamine was 20 mg/kg/day and of predniso- 
lone 2 mg/kg/day for four weeks and thereafter 5 
mg/dzy Packs containing the drug(s) or placebos 
were randomly numbered and allocated to patients 
in order of presentation. In children surviving for 
more than three months the treatment code was 
broken and treatment contmued with the medica- 
tion the child was found to be taking. 

In the interval between designing the trial and the 
trial packs becoming available in Pune children who 
would have met the admission criteria for the trial 
were treated with penicillamine, penicillamine and 
prednisolone, or vitamins (placebo) ın a manner 
that was not blind but strictly ın rotation. 

In survivors of the tnal penicillamine was con- 
tinued until the histology of the liver was normal and 
hepatic copper concentrations had returned to 
normal. 


DATA HANDLING 

Clinical and standard laboratory variables were 
recorded on a standard form. A semi quantitative 
assessment of the features of a liver biopsy specimen 
was made by two pathologists. Data were stored in 
Pune by a BBC B microcomputer with purpose 
written software.’ Discs were mailed to Leicester 
and data transferred to the Leicester University 
DEC VAX computer. Companson of baselme 
characteristics was performed by standard statistical 
methods Where the assumptions of normality and 
constant vafance were insecure, non-parametric 
tests (Mann-Whitney U, Kruskal-Wallis) were used. 


Survival analysis was performed by program P1L of 
the BMDP statistical software package." 


LABORATORY METHODS 

The concentration of copper in the liver was assayed 
in sections of biopsy specimens that had been freeze 
dried in Pune and transferred to Leicester. A Pye- 
Unicam SP1 atomic absorption spectrophotometer 
with electrothermal atomisation was used. Standard 
biochemical and haematological assays were 
performed in Pune. 


Results 


Penicillamine was well tolerated by children with 
ICC. Although mild proteinuria was common at 
presentation, this did not increase with treatment 
and in no child did a rash or marrow suppression 
necessitate stopping treatment. No complications 
of the liver biopsy occurred. 


FIRST TRIAL 

The groups were well matched in clinical features 
(table 1). In both groups boys predominated and 
seven of 15 were jaundiced. Patients treated with 
penicillamine were slightly younger and two had a 
palpable gall bladder, which is a poor prognostic 
feature.'* Results of laboratory tests showed no 
significant differences. Histological examination of 
the liver showed that no differences existed with 
respect to portal tract features (fibrosis, oedema, 
cellularity, bile duct reduplication, bile plugs, dis- 
ruption of the limiting plate) or parenchymal 
features (fibrosis, necrotosis, hyaline inclusions, 
cholestasis, fat infiltration, inflammatory infiltrate, 
orcein staining) 

Of the 30 children, only nine survived three 
months, and only four one year. While the median 
survival in treated children (58 days) was longer 
than in untreated (26 days) this difference was not 
significant. One child ın each group survived to the 
second year then died suddenly at home: one child 
after measles and one after severe haematemesis. 
One child in each group has survived at the time of 
writing (more than six years). One of these, treated 
with penicillamine, was unusual in that his biopsy 
specimen at presentation showed fat infiltration in 
addition to the features of ICC. Follow up liver 
biopsy specimens showed his hepatic copper falling 
from 2444 ug copper/g dry weight tissue at presenta- 
tion to 1935 at two months, 1569 at four months, 884 
at eight months, and 36 at 20 months 


SECOND TRIAL 
No significant differences existed between treat- 
ment groups for clinical, laboratory, or histological 
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Table 1 Chmcal and icboratory data ct presentation in first mal Figures are numbers or mean (SEN 


Group given Group given 
pentculamsine placebo 
(13 boys, (il boys, 
two girls} four giris) 
Mo of chilcren who had 
Prev ously used steroids 3 4 
Jaunclice 7 7 
ASG ¢3 5 7 
Dilared abdominal wall wun3 6 5 
Palpıkle gall bladder 2 0 
ge (montns) 17 1 (2-2) 209 (2 2) 
Weight ikg) 75 (G4) 85 (0 4) 
F-erght. (cm) 725 (5-2) 75-8 (1-8) 
Curetioc of abdominal dot=ensicn (weeks) 71 (4-2) 12-9 (3 4) 
Liver size fem) 75 6) 70 (05) 
Soleen size (cm) 39 (06) 4-0 (0 6) 
Abdominal girth (cm) 45 6 (12) 470 (9-5) 
Total bihrubin (mg/l) 257 (2:4) 256 (43) 
Conjugazed bilrrubin (mg/ ) 109 (3-0) 9-6 (2 1) 
Serum glutamic pyruvic transaminase (TUI) 117 (9) 115 (16) 
Frothrembin time (seconcs prolonged) 6 C) 7 (3) 
Albumin {g/l) 37 (6) 40 (4) 
f.Jkalire phosphatase (IUT 100 (17) 92 (14) 
FHaemcg obin (g/l) 890 (£0) 88 0 (50) 
White cell count x 10°/1 148 (6) 12 4 (08) 
Fiateles x 10A 203 (8) 251 (47) 
Liver copper (ug/g dry wight) 1802 (152) 1808 (219) 


Tatle 2 Chncal and kiboratory deta at presentation in second trial Figures are numbers or mean (! 








Gronp given Group given Group g 
penicillamine pentcillamine placebo 
(seven boys, plus prednisolone (eight bc 
three girls) (nine boys, two girls 
one girl) 
Mo of children who had 
Stermtis 0 1 2 
Jaur dice 0 cig 0 
Ase-tes* 3 j} 3 
Dilated abdominal wall ~eirs 2 1 2 
Pelpable gall bladder Q 0 0 
zage (noaths) 187 (22) 15-4 (2:4) 211 ( 
Weizht (kg) 7E (07) 8-1 (0-6) 9-2 ( 
Hegi cm) 7 YY B (3) 77 
Duration cf abdominal d-s ensar (weeks) 4-£ (1-0) 6-9 (25) $2 ( 
Laver size (cm) 56E (56) 62:5 (5-8) 665 ( 
plese size (cm) 29-£ (7-4) 33-5 (7-2) 295 ( 
abdonmmal girth (cm) 44-2 (2-0) 419 (17) 44-1 { 
Total >ilirubin (mg/l) 114 (18) 145 (4-7) 20-4 ( 
Conjugsted bihrubin (mel 74 (0-7) 8-3 (3-5) 8-4 ¢ 
Serum glutamic pyruvic tensaminase (1U/) 91 (9) 7T (15) 110 ( 
Frothmmb.n time (seconds proonged) 4E 090) 44 (1-6) 55 | 
albumia (2/1) 36 = =(2-1) 35 (58) 34 ( 
Haem globin (g/t) 10a (80) 101 0 (9-0) 97:0 ( 
Whie cel count x 10°/ 11-8 (2-1) 11-3 (1-3) 11:5 { 
Platelcts x 10°/ 157 (28) 207 (28) 168 ( 
Liver zopper (ug/g dry wt 972 (263) 1707 — (96) 1044 { 





“Jaumcice or ascites were absert at oresentchon but became apparent Defore treatment was started 
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variables (table 2). Despite the earlier stage of their 
disease compared with children in the first trial, nine 
of 10 untreated children died within 181 days, 
median 58 days. One untreated child recovered 
spontaneously and was alive at the time of wnting 
(2:7 years). 

At the time of writing five children treated with 
penicillamine and five treated with penicillamine 
plus prednisolone survive 489-1460 days from the 
start of treatment. Life table analysis showed a signi- 
ficantly improved survival ın both treatment groups 
compared with the group taking the placebo 
(p<0-05). No difference in survival existed between 
the two treatment groups. When these two groups 
were pooled the difference mm survival between 
treated children (n=20) and the group taking 
placebo (n=10) was highly significant (p<0-005) 
(table 3). 

Thirteen children who were eligible for admission 
to the second trial but who presented before the 
treatment packs were available were allocated to 
treatment groups in rotation. Inclusion of these 
children (five treated with penicillamine, four 


Table 3. Comparison of survival distribution in treated and 
untreated ICC 


Groups p Value 
First trial: 

Pemallamine v Placebo 

(n=15) (n=15) 033 
Second trial (double blind): 

Pemcllamine v Placebo 

(n=10) (n=10) 0 01 

Pemculamine/ y Placebo 

prednisolone (n=10) 

(n=10) 0 04 

Pemcillamine v Penicillamine/ 

(n=10) predmsolone 

(n=10) 0 85 

Penicillamine v. Placebo 

and penicllamime/ (n=10) 

prednisolone 

(n=20) 0 004 


Pemcillamine yv Placebo 
(n=15) (n=14) 0 002 
Pencillamine/ x Placebo 
prednisolone {n=14) 
(n=14) 0 002 
Penicillamine v Penicillamime/ 
(n=15) prednisolone 
(n=14) 0-97 
Pemallamıne y Placebo 
with or without {(n=14) 
prednisolone 
(n=29) <0 00005 


Life table analysis was performed using program P1L of the BMDP 
package,'’ and the equality of survival between groups tested by 
the Mantel-Cox statistic 


treated with penicillamine and prednisolone, and 
four given only supportive treatment and vitamins) 
did not introduce any differences between groups at 
entry but further increased the significance of the 
difference between survival in treated and untreated 
children (table 3). 

Taking all the 29 children treated with penicilla- 
mine or penicillamine and prednisolone, a compari- 
son was made between the 14 who survived and the 
15 who died to determine whether there were 
features at entry to the tral that could have 
predicted a better outcome. Five of 15 non-survivors 
developed jaundice between presentation and the 
start of treatment. Non-survivors had larger spleens, 
higher serum bilirubin concentrations, longer 
prothrombin times, and higher hepatic copper 
concentrations, although these differences did not 
achieve significance (table 4) 

There were 33 liver biopsies performed at follow 
up in the 14 surviving children. Because of the 
distance of their homes from Pune and the reluc- 
tance of their parents to allow further stays in 
hospital after clinical improvement biopsies were 
performed irregularly but all children had one 
follow up examination and six had three. While five 
of 14 biopsy specimens taken within six months of 
starting treatment still showed features of ICC a 
transition was seen in successive biopsy specimens 
through the following stages (1) cirrhosis with thick 
septae and continued inflammatory infiltration, (1) 
inactive micronodular cirrhosis with thin septae, no 
inflammation, and healthy parenchyma; (iu) incom- 
plete fibrous septae partially dividing a healthy 
parenchyma, and (iv) almost normal appearances 
with mild portal fibrosis. At the latest follow up 
three children had almost normal biopsy specimens, 
six had incomplete fibrous septae, and five had 
inactive micronodular cirrhosis. 

The concentration of copper in the liver fell at 
varying rates in different children and was <100 ug/g 
dry weight in only five of the 12 biopsy specimens 
taken seven to 36 months after starting treatment 
{table 5). 


Discussion 


Before conducting the first tnal careful considera- 
tion was given to the need for a placebo group. 
Because of continuing controversy as to the defini- 
tion and prognosis of ICC} published data would not 
form an accurate comparison with the treated 
group. Cases of ICC previously treated in Pune were 
also not acceptable because the trial protocol ın- 
cluded a standard of supportive care that was pro- 
vided without charge to the family, and which had 
not previously been available.” For the second trial, 
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Tatie 4 Comparison of clinical and labcratory features betweer survivors and non-survivors in preicteric children 


wite ICC ‘reated with pevEcdlamine aad penicillaninelprednsolone Figures are numbers or mean (SEM) 


Non-survivcrs Survivors p Value 
(13 boys (12 boys, 
two girls) two girls) 
No of ciildten who had 
S eroids l 2 
Jzundice 5* 0 
Asctes* 3 2 
eins i 2 
Call badder 0 0 
Age (mantis? 183 (17) 178 (2-4) 0 87 
We ght (xg 79 (94) 83 (0-5) 061 
Hemht (cm: 755 (16) 749 (24) 085 
Duration ct abdominal distension (weeks) 5-4 (1-2) 86 (3-7) 0 43 
Liver sizs (cm) 65 (0-4) 55 (05) 015 
Spleen se (cm) 5-4 (1-5) 2-5 (0 6) 0-09 
Abdomircal girth (cm) 43 2 (1-2) 435 (1-5) 0 89 
Total bita2m (mg/l) 175 (3-2) 103 (1-7) 0 06 
Conjugated mhrubin (mg/l} {a=14) 8-2 (1-7) 43 (1-4) 0-10 
Seram gucamic pyruvic trarsaminase (IUA) 10 (iL 82 (1i) 0 28 
Prodhrombia time (seconds 3-olonged) 6-2 (1-6) 39 (06) 0-19 
Albumin (æT 37 2 (1-2) 35 4 (18) 045 
Alkaline ptosphatase (IUA) 
Haemogbbd n (2/1) 970 (61) 103 0 (8-0) 0-58 
White cell scunt x 10%7/1 94 (07) 12-8 (1 8) 0 10 
Plaelets » 10° 189 (15 145 1) 0 47 
Liver cooper (ug/g dry weight) 1549 (152) 1258 (i73) 0-20 





*Jaandics cr ascites were adsent at presentaticn but tecame apparent telore treatment was started 


Tadle 5 chstological finciags crd concentration o* copper in the hiver in follow up biopsy specimens of children with ICC 


tredted voh penicillamine and penscil‘am@e/preamusolone 


Months from presentation 


Indian cardhood arrhosis 5 
Cirrhosis with thick septae aad icffammat:on 3 
Mıieronodtiar arrhosis with tun seotae 5 
Incomplcte fibrous septae vib ncrnal parencLyma 1 
Mid portal fibrosis 


Lier coop:r ug/g dry wega 
Mo 
Mean 977 


Range 68-1973 


in whick the cases weze by definitior at a less ad- 
vanced siage of the Cease, data as to prognosis 
wichout treatment did not exist, and so a placebo 
group 2s again necesuery. As a difference between 
treatec and untreated cases appearec, termination 
of the tr_al was considered. _nterur. results were pre- 
seated f=r discussion ct two scientific meetings and 
continga-ion of the tria to achieve significance was 
urzed by those takinz part.’ The significantly 


7-12 13-24 25-36 >36 
L 
2 3 3 1 
2 1 2 
i 2 1 
4 4 4 2 
385 82 143 365 
26-895 10-161 33-323 325, 40 


imprcved survival ın patients treated with penicilla- 
mine seen in the second tnal now makes it unaccept- 
able for any future trial of penicillamine to include a 
placebo group. 

The untreated children in this study show the grim 
prognosis and fulminant course of ICC. Even those 
children who did not have ascites or jaundice at 
preseatation declined rapidly, 13 of 14 dying within 
165 days. Before the first tnal the mortality of ICC 
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without treatment was estimated to be about 90%, 
and a power calculation shows that the chance of 
detecting a true halving of this mortality would be 

%o at the 5% significance level if 15 children were 
included in both groups. The fact that there was no 
difference in survival between the two groups in the 
first trial has two possible explanations. Firstly, 
penicillamine may be genuinely ineffective ın 
advanced ICC. The extensive hepatocellular 
damage seen in this condition, the clinical condition 
of the affected children, and the failure of penicil- 
lamine to improve survival in Wulson’s disease 
presenting with fulminant hepatic failure all support 
that conclusion. Secondly, penicillamine may have a 
therapeutic effect that would only become apparent 
in < larger trial. Because of the disappointing results 
in the first trial, subsequent cases presenting with 
advanced ICC have not been treated with penicil- 
larane. With the results of the second trial now 
available treatment in advanced ICC must be recon- 
sidered. 

In the second trial penicillamine alone and in 
combination with prednisolone improved survival. 
As there were no differences between results in the 
twc treatment groups it 1s legitimate to make a 
comparison between all treated children, where 14 
of 29 survived, with the sole survivor of 14 untreated 
children. Two further treated children made a 
clinical recovery but died in the second year (at 440 
anc 448 days of treatment) from the effects of portal 
hypertension and cirrhosis. Treated children had 
few side effects of penicillamine. Compliance, as 
judged by the number of tablets remaining when the 
family members were visited, was good. 

Although absence of jaundice or ascites were 
criteria for admission to the second trial, jaundice 
did become apparent in six children in the interval 
between admission to hospital and the start of 
treatment. Five of these were in active treatment 
groups (one taking penicillamine, four penicillamine 
plus prednisolone), and none survived (table 4) 
This further emphasises the rapid course of ICC and 
the need to start chelation treatment promptly. 

The rationale for penicillamine use was removal 
of copper from the liver by chelation, and treated 
patients indeed showed a progressive fall in hepatic 
copper concentration. This carnes the implication 
that more effective decoppering agents such as 
ammonium thtiomolybdate may have a role in 
advanced disease.!4 > Other modes of action are, 
however, possible. Firstly, penicillamine as a sul- 
phydry! donor may regenerate reduced glutathione 
so protecting against cytotoxic injury If this is so 
then other agents with similar actions such as acetyl 
cysteine may have an acute therapeutic role 
Secondly, penicillamine may interfere with collagen 


synthesis by preventing cross linking of collagen 
chains. ICC is characterised by aggressive pericellu- 
lar intralobular fibrosis and serum markers of 
collagen biosynthesis are present in high con- 
centrations.!© Although it seems unlikely that an 
effect on collagen could achieve so rapid a differ- 
ence in survival between treated and untreated 
groups, ıt may contribute to the reduction in fibrosis 
seen in treated patients in subsequent biopsy speci- 
mens. Thirdly, penicillamine may reduce the con- 
centration of circulating immune complexes Un- 
published results (Vergani et al) show increased 
concentrations of serum immune complexes in ICC, 
their concentration increasing with disease severity. 
Their presence in other liver disorders, however, 
suggests that they are a result rather than a cause of 
liver cell injury Fourthly, there is increasing in- 
terest by rheumatologists in penicillamine as an anti- 
inflammatory drug, its action mediated by the 
superoxide dismutase like action of the copper- 
penicillamine chelate.” !® The lack of side effects of 
penicillamine in ICC is similar to Wilson’s disease 
but contrasts with rheumatoid arthritis.!® 

In the presence of penicillamine, prednisolone has 
not been shown to confer additional benefit. Con- 
versely, ıt was not associated with adverse effects, 
and with the completion of the trial ıt was decided to 
continue treatment of preicteric cases with penicilla- 
mine either with or without prednisolone ın alter- 
nate allocation to see whether there is a difference 
from larger patient groups. As the number of 
children treated with penicillamine increases it will 
become possible to define more accurately favour- 
able and unfavourable prognostic features (table 4) 
by discriminant analysis. 

The clinical recovery from ICC was associated 
with progressive improvement in histology. These 
results (to be presented in more detail elsewhere) 
showed a progressive evolution from ICC to: (i) 
active cirrhosis with thick inflammatory septae, (1i) 
inactive micronodular cirrhosis; and (it) an 
apparently normal parenchyma with thin fibrous 
septae. There are few other diseases in which 
established cirrhosis has been shown to be revers- 
ible. The evolution of ICC to inactive micronodular 
cuthosis raises the possibility that some children 
with cryptogenic cirrhosis who are older than those 
with ICC at presentation may have had a similar 
aetiology The occurrence of ICC and inactive 
micronodular cirrhosis in siblings and a history of 
copper ingestion in infancy in some cases of inactive 
micronodular cirrhosis support this conclusion.’ 

While ICC may be totally preventable by change 
in feeding practices in infancy,” *! the present 
results indicate that treatment of preicteric patients 
with penicillamine improves survival from 10% to 
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45% end s-ovides a bass for further improvements 
in -reatm=2nt 
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refe-rng cases, and Mrs Anne Gilbert for typing: the manuscript. 


Reftrences 


! Tanner MS Incian childLcod crrhogs. In Meadow SR, ed 

Recen. wdiances in peadmaoics 3. Lendon ‘Churchill Living- 

gons, 1485 103-20 

Bhave SA Pandit AN, J radhbaa AM., etal Liver disease in 

India Arc? Dis Child 1932,577722-8 

Raju VE, Sundaravall: N, Snramactari S ndran childhood 

cirtho-as= Clinica] features orogrcsis, and treatment Indian J 

Pediar W80,47:537-41 

Xalra V, Ghai OP, Roy £ Immuino-modulaton a therapeutic 

epproact to Indian ciiHheed ciwrhcsis Indian Pediatr 

T981 ,BB-247-52 

Tanner MS, Portmann B. Cowet AP, er al. Increased hepate 

coppe“ in Indian childhoec cirrhosis. Lence. 1979,1:1203-5 

$ Popper E, Goldfisher S, S ernlies I, Nayak NC, Madhavan TV 
Cytop asmre copper and 1s toar effecs- sudies in Indian 
childhoed crrhests Lancer 197%,1:120S5-& 

7 ‘Nazer HL Ede RJ, Mowet AP, Willams R Wison’s disease 

clinical Oresentation and use of pregnotic index Gur 

7986;27: 377-81 

Nayak *C, Ramalingaswam: © Inczan chtdhood cirrhosis 

tlie Gestroenterol 1975;4:=33—49. 

Tamer MS, Portmann B Indiar chilchood c&rhosts. Arch Dis 

Child 1331,56:4-6 

D Willians THC, Sargent CF. Asamore S, Joka I, Tanner MS 
Miccoscmputer data acquisition 11 a developing country with 
wansfer 70 a mainframe computer for analysr In Vicary FR, 
ed. Cennouters i1 gastroertcrolagy. Berl= Springer-Verlag ‘mn 
press) 


hi 


ive) 


> 


5 


w 


=] 


H! BMDP stanshical software Berkeley, University of Cahformia 
Press 1983 557-69 

H Pandi AN, Bhave SA, Sidhaye DG, Datar GV Palpable gall 
bladder ın Indian childhood cirrhosis Indian Pediatr 
1981 ,18:905-8 

13 Tanner MS, Sidhaye DG, Bhave SA, Pradhan AM Interim 
results show major improvement tn survival in pre-icteric Indian 
childkood cirrhosis (ICC) treated with d-penicillamine Gui 
1984,25:A1134 

H Gconeratne SR, Howell JMcC, Gawthorne JM _ Intravenous 
adcunistration of thiomolybdate for the prevention and treat- 
ment of chronic copper poisoning in sheep Br J Nutr 
1981 346:457-67 

'5 Gcoreratne SR, Howell JMcC, Gawthorne JM An investiga- 
tion of the effects of intravenous administration of thio- 
molybdate on copper metabolism in chronic Cu-poisoned sheep 
Br J Nutr 1981;46:469-80 

'© Tnvedi P, Ruste J, Risteli L, et al Serum type M procollagen 

and basement membrane proteins as non-invasive markers of 

hepatic pathology in Indian childhood cirrhosis Hepatology (in 

press) 

Leng-elder E, Fuch C, Yonner M, Weser U Functional aspects 

of the superoxide dismutative action of Cu-pemcallamıne 

Biochim Biophys Acta 1979,567:492-502 

'® Roberts NA, Robinson PA Copper chelates of antirheumatic 
and anti-inflammatory agents: their superoxide dismutase-like 
acuvity and stability Br J Rheumatol 1985,24:128-36 

'9 Pradhan AN, Talbot IC, Tanner MS Inchan childhood cirrhosis 
and cther cirrhoses of Indian children Pediatr Res 1983,17:435 

2 Tanner MG, Kantarjian AH, Bhave SA, Pandit AN Early 

introduction of copper-contaminated ammal milk feeds as a 

possidie cause of Indian childhood cirrhosis Lancet 1983,H: 

992-5 

Bkave SA, Pandit AN, Tanner MS Companson of feeding 

histozy of children with Indian childhood cirrhosis and paired 

controls J Pediatr Gastroenterol Nutr 1987 ,6:562—7 


2 


— 


Correspondence to Dr MS Tanner, Department of Child Health, 
Unrvers.ty of Letcester, Clinical Sciences Burkiing, PO Box 65, 
Leicester 


Received 5 August 1987 


Archives of Disease in Childhood, 1987, 62, 1125-1129 


Teenagers and their health 


A MACFARLANE, A MCPHERSON, K MCPHERSON, AND L AHMED 
Department of Community Medicine, Community Health Offices, Radcliffe Infirmary, Oxford 


SUMMARY Six hundred and forty three children aged 14 to 16, attending three upper schools in 
Oxfordshire, filled in a health questionnaire. Although over 90% rated their health as fair or 
good, three quarters had taken medicine in the previous four weeks, three quarters had 
complained of headaches, and three quarters had had dental fillings. In addition, a third drank 
alcohol at least once a week, a third felt depressed at least once a week, and a third had had time 
off school for illness in the previous four weeks. There were strong associations between smoking 


tobacco and other forms of drug abuse. 


On the positive side, most children felt responsible for their own health with three quarters 
apreeing that good health is mainly due to sensible living. Over 85% turned first to their parents 


for medical advice. 


Fashions and attitudes to health and medical prob- 
lems among teenagers fluctuate over short periods 
of time in much the same way as do their other 
behaviour patterns, such as manner of dress, musical 
tastes, emulation of popular heroes and so on. In 
addition the degree to which they are exposed to 
certain kinds of decisions and pressures concerning 
the use of drugs, the expectation of earlier sexual 
relationships, and the prospect of unemployment on 
leaving school, for example, have greatly increased. 
Parents, doctors, and teachers may therefore find it 
difficult to give clear advice when consulted by this 
age group because of lack of knowledge and not 
having come to terms with such morally challenging 
problems themselves 

These changes combined with the perception that 
teenagers have few medical problems could explain 
the leck of reliable information concerning their 
health needs, interests, and attitudes.! * Detailed 
and up to date information must surely, therefore, 
be vital to all those concerned with health promo- 
tion and the health of school children including the 
children themselves, their parents, doctors, nurses, 
teachers, and health educators. 

The present study was undertaken to obtain the 
views of this age group about their health and health 
problems, to provide a suitable database that could 
be updated at regular intervals. 


Methods 


The study was undertaken in the spring and summer 


of 1985 at three of the 36 ‘upper’ coeducational 
comprehensive schools in Oxfordshire. They were 
selected to be representative of the whole fourth 
year ‘upper school’ population of the district. Two 
schools were therefore urban, one more middle class 
than the other, and the third covered a small town 
and rural population. The subjects were all children 
aged 14 to 16. 

No detailed information concerning social class 
was available from the schools and the teachers felt 
that it would be inappropriate to ask about parents’ 
occupations m the questionnaire. After obtaiming 
parental permission the children were, in cooperation 
with the teachers, given a general health question- 
naire contaiing 40 questions most of which were 
multiple choice; a few more were open ended 
Although the questionnaire was designed by the 
authors, several of the questions had been used in 
previous studies. > The questionnaire was anony- 
mous, self admimstered, and given to all the pupils 
in each school in their classrooms at the same time. 
It was given to the pupils by the researchers, and 
was preceded by a short explanation of the purpose 
of the study, at the end the researchers collected the 
questionnaires without them being seen by the 
teachers. 


Results 


Of the total of 770 children, 643 (83%) fully com- 
pleted the questionnaire. The parents of 48 (6%) of 
the children refused to let them fill it in; 72 (9%) 
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were absent the day the cuestionnaires where given, 
and _7 questionnairss were spoilt or incomplete 
-5% o? those given out). Of the 643 children 
completing the questonneire, 299 were girls, of 
whom 102 were aged 14, 196 were 15, and one was 
16. Of the 344 boys, 125 were aged 14, 217 were 15, 
and two were 16 


CEHER4L HEALTH 

Aralvsis of the questionna:re showed that whereas 
45% felt they had some health prob em at the time 
the cuestionnaire was filled m, only 1% felt that 
their Eeelth was ‘pecr’, 7% felt their health was 
‘exce len?’, and 92% “elt 1: was ‘fair’ cr ‘good’. Table 
I Lste the more comronly mentioned health prob- 
lems [asked by an open endec quesion). 


VISITS TO THE GENERAL. PRACTITIONER 

tarty seven per cent had seen. their general 
practitioners in the >revious three months, gris 
more sc than boy.—42% compared with 33% 
(=441, p<0-05). Table 2 lists the most common 
reasons iasked by ar open ended question). 


TINE OFF SCHOOL 

"_Inrty seven per cem had had time cff school in the 
previous four weeks; of these, 53% Lad been off for 
ons or two days, 40% for three to seven days, and 
~% ft seven days or longer. Forty zwo per cent of 
girls Fad been off compared witk 33% of boys 
(x7 =3-32, p<0-02). Table 2 shows the reasons given 
for teking time off school (asked by an open ended 
question). 


MEDICINES 
Seventy per cent aad taken eens in the 
previous four weeks but this was sigsuficantly more 


Table 1 Children’s heath complaints ct time of 
Guestiomanare 

Complis No of shildren (%) 
Cough: and colds 84 (13) 

Ear fever 34 (5) 

Sus pocblcms 31 (5) 
Astnma/orcnchitis 24 (4) 

Fezdazhe 16 (2) 

Thrmat intections 10 (2) 

Jart problems 16 (2) 

We gh” orcblems 14 (2) 

Eye proplems 12 (2) 

layanes 9 (1) 

Smoking 9 (1) 

Stonach problems 9 ()) 

GttFer 64 (10) 


£ ew children mentioned more than one problem 


ccmmon among girls 77% compared with 63% 
(,"=13-99, p<0-001). Nineteen per cent of all the 
cHildren were taking medicines at the time the 
qt estionnaire was filled in. Table 4 gives the reasons 
fœ taking medicines in the previous four weeks 
(asked by an open ended question). The main 


Tetle 2 Reasons for children’s visus to their general 
practtioners during previous three months 


Ceo-nelaints No of children {(%) 
Scce throat 43 (7) 
AL mjunes 28 (4) 
Gzsirointestinal problems 26 (4) 
Sior problems 26 (4) 
Lrnunsations 17 (3) 
Eve mfections 13 (2} 
Cogis and colds 13 (2) 
Stemach aches 13 (2) 
Insctious diseases 11 (2) 
Headache 10 (2) 
Crest infections 9 (1) 
Hy “ever 8 (1) 
InJuenza 6 (1) 
Ashra 4 (1) 
Petoj pains 12 (4) 
Contraceptive pill 6 (2) 
Ormsr 61 (9) 


A ‘ew children gave more than one reason for visiting the doctor 


Tale 3 Reasons that children gave for taking time off 
sczool during previous four weeks 





Reascn No of children (%) 
G-stromtestinal problems 55 (9) 
Ceugis and colds 42 (7) 
InInenza 24 (4) 
Headaches 21 (3) 
Sce throats 19 (3) 
Inuaurries 9 (1) 
Insctious diseases 6 (1) 
Ee problems 4 (1) 
Peod pains 4 (1) 
Ommers 31 (5) 


Tabe 4 Children taking medicines for various health 
problems during previous four weeks 


Piob.em No of children (%) 
H adaches 257 (40) 
C-uphs and colds 55 (9) 
Stomach aches 26 (4) 
Hv fever 23 (4) 
A-tham 9 (1) 
Irluenza 8 ad) 
E-r mfections 8 (1) 
Ane 5 (1) 
Pericd pams 33 (11) 
Oxthers 42 (7) 


medical reason was self treatment for headaches 
with such products as paracetamol and aspinn. 
Medization taken at the time of the questionnaire 
were mainly for hay fever (reflecting the time of 
year), coughs and colds, and headaches, all in 
roughly equal numbers 


SKIN PROBLEMS 

Twenty three per cent had skin problems and again 
their was an obvious sex difference with 31% of girls 
noting them compared with 17% of boys (y?=17-4, 
p<0-0001); the commonest problem was, not surpri- 
singly, acne. Just over half of all the children had 
had warts or verrucas, or both, at some time. 


HEADACHES 

These occurred in 84%, with 20% suffering from 
them at least once a week, 33% once a month, and 
31% less frequently. Significantly more girls than 
boys suffered from headaches (x°=15-5, p<0-001). 
Of those suffering from headaches, however, only 
3% gave them as a reason for taking time off school 
and 2% as a reason for visiting their general 
practitioner Sixty nine per cent of the children with 
headaches took aspirin for relief. 


ACCIDENTS 

Although there was no significant difference be- 
tween the numbers of boys and girls among the 24% 
of children who had had an accident in the previous 
month, there were sex differences in the type of 
accident. Thus 36% of the accidents were sports 
injuries and these were more likely to occur in boys 
than girls (y’=4-22, p<0-05) as were the 12% of 
cycling accidents (2=4-63, p<0-05). 


DEPRESSION 

Eight per cent of all children felt fed up or depressed 
every day, and 28% at least once a week Only 3% 
of girls and 7% of boys had never felt depressed. 


ASTHMA/HAY FEVER 

Eleven per cent of all the children considered that 
they suffered from asthma, and 68% of these 
thought that it interfered with their work or sport. 
An additional 34% also said that they suffered from 
hay fever or other allergies, and half of them 
thought that it interfered with their work or sport 


SMOKING, ALCOHOL, AND DRUGS 

Almost all (98%) of the children thought that 
smoking harmed ‘your health’ and 85% thought that 
smoking harmed other people’s health (passive 
smoking); only 7% agreed with the statement that 
‘there is nothing wrong with smoking’. Even at this 
age, however, 21% were smoking at the time the 
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questionnaire was given (24% of the boys, and 18% 
of the girls, (°=3-29, p<0-05)). Most smoked 
between two and 10 cigarettes a day, and 56% of all 
the children’s parents smoked. There seemed to be a 
significant correlation between smoking and other 
forms of drug abuse. Thus smokers drank alcohol 
considerably more often; 52% were drinking at least 
once a week compared with 24% of non-smokers 
(x?=36-56, p<0-0001). They were more likely to 
have tried drugs; 19% had sniffed glue compared 
with 2% of the non-smokers (7°=52-45, p<0-0001), 
and 29% had tned other drugs compared with 4% of 
the non-smokers (7°=77-43, p<0-0001). The overall 
incidence of glue sniffing was 5%—4% of the girls 
and 7% of the boys. Nine per cent of all the children 
had tried taking other drugs—-7% of the girls and 
11% of the boys. 

Drinking alcohol was common among the chil- 
dren; 95% had had an alcoholic drink at some time, 
43% had had one within the last week, and 30% 
drank regularly every week. Overall, smoking was 
no more common among those children who drank 
than those who did not drink. Forty per cent had 
had their last drink at home. 

There was no difference between the sexes in the 
overall numbers who had tned alcohol, but signifi- 
cantly more boys than girls—43% compared with 
23%—had first had alcohol when they were less 
than 10 years old (y7=27-82, p<0-0001), and more 
boys were drinking regularly every week—-37% 
compared with 22% (¥*=15-49, p<0-001). 


WEIGHT PROBLEMS 

There were differences between the sexes in their 
perception of whether they had a weight problem 
(18% were overweight and 7% underweight). Girls 
were Significantly more likely to see themselves as 
overweight (7’=25-30, p<0-0001). The sexes were 
equally divided in their perception of being under- 
weight. 


OTHER PROBLEMS 
Twelve per cent of the children had had glandular 
fever, 22% felt there was something wrong with 
their eyes but only 13% wore glasses. Half of those 
who did not wear them also did not like the idea of 
having to wear them. Twenty eight per cent were 
wearing or had worn braces on their teeth and half 
of these did not mind wearing them. Exactly three 
quarters of all the children had had fillings 
Appreciation of other peoples’ smells rated high; 
92% noticed other peoples’ bad breath, and 56% 
their smelly feet They were, however, less con- 
scious of their own halitosis, with 58% worrying that 
their own breath smelt, and 44% that their feet were 
smelly. There were no differences between the sexes 
in this group. 
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WHO VFS TURNED TO FOR ADVICE 

Farer-ts were first turned tc for advice about illness 
by 36% of the chikiren. Mothers were a more 
popular choice (77% -har fathers (©%), with more 
gir:s then boys (85% somparec with 70% consulting 
their wecthers), end more koys taan girls (7% 
compazed with 3%) consulting thei- fathers. Only 
4% firs consulted a “tend (7% of tke girls and 2% 
cf -he boys), 4% consulted a doctor “irst (1% of the 
girs and 7% of th2 teys) and less than 1% asked a 
teacher 


AT-ITJCES TO HEALTH 

Orly 13% agreed with the statement that, “What 
Favpens to your h2alta is a metter o7 luck’, perhaps 
tecause 85% agreed with zhe statement that, “There 
ere meny things that vou can do to be healthy and 
evoic :Hness’. Three quarters felt trat good health 
was largely due to seasible living, ard 82% felt that 
€aca person should Dok efter their own health To 
tne statement, ‘If you wai: long enowgh you will get 
cv2r most illnesses’ bout a third agreed, a third 
cisegresd, and a third did not know. 

Modem medicine seened to be popular, with, 
only 10% thinking that old fashionec remedies were 

zer, and the remainder either disagreeing (51% 
or nct xnowing (29%). 

Jiven that most children seemed to think that 
then bealth was in their own hands ıt was interesting 
to lobs at their d-et efter school Trey were asked 
what they had ezten and drunk tke previous day 
between leaving school 2nd going to bed. Tables 5 
and v give these results. 


Tab.e £ Foods eaten ter chool 


Foce No of shildren (%) 
Mea, sausages, and pies 380 (60: 
Vegeteb.cs 308 (48 
Ssveete and chocolate 290 (45a 
Eread 282 (444 
Craps 229 (36 
Esus 224 (36s 
Fruit 210 (3% 
Chirs 173 (2A 
Cereals 143 (15 
Sarcw.cass 104 (16 
Cakes 2S 
Fisk 85 (13 
Fears ard pulses 7 12 
Cheese 76 12 
Ee rears 74 (3 
Egg 70 GD 
Salads 67 OD 
Wo2zir 41 (© 
Bice 41 (9 
Spegh=t= 30 (Ə 


Table 6 Drinks taken after school 


Drink No of children (%) 
Tea 364 (56) 
Car>onated flavoured drinks 310 (48) 
Coffee 295 (46) 
Water 250 (39) 
Milk and shakes 244 (38) 
Oranze squash 237 (37) 
Frut juice 113 (18) 
Alcohol 89 (14) 


Sport is now regarded by our society as a healthy 
activity and the children were asked their main 
reesons for taking part in sports; 60% said they did 
because they enjoyed it, 9% because it was healthy, 
16% because they had to, and 11% because they 
thought ıt was both enjoyable and healthy. The only 
difference between the sexes was in the statement, 
‘Because we have to’, ‘and significantly more girls 
than boys answered affirmatively (y°=9-27, p<-01). 


Discussion 


This age group 1s traditionally considered to be 
relatively healthy, making few demands on medical 
rescurces and showing little uwnterest in their own 
heath’; their most common worries are about 
unemployment, self confidence, and academic 
aspects of schools.* The first of these propositions 
does seem to be borne out in the present study, with 
only 1% considering themselves to be in poor 
health. This, however, did not include the 72 
children who were away on the day the question- 
naires were given, possibly because of illness. What 
the children actually meant by ‘health’ is, however, 
difficult to ascertain as about three quarters of the 
sample said that they had taken medicine in the 
previous four weeks; three quarters suffered from 
headaches, and if one extends health problems to 
include teeth, three quarters had had fillings. In 
addition, one third of the children in the study drank 
alcohol at least once a week, got depressed every 
day (or at least once a week), had had time off 
school in the previous four weeks because of illness, 
or had visited their doctor in the previous three 
months. Futhermore, 19% were taking medicine at 
the time of the questionnaire, and a quarter had had 
an accident or injury in the previous month. 

It therefore seems probable that ‘health’ defined 
by che Oxford Dictionary as ‘(1) soundness of body; 
that condition in which its functions are duly 
discharged, or (2) spiritual, moral, or mental 
soundness’——is to these children an overall concept 
of wellbeing which 1s unaffected by relatively minor 


ailments such as headaches or asthma when consi- 
dered from day to day. Nevertheless, children’s 
concepts of actual health problems would appear to 
be much the same as adults because when asked 
specifically about breathing problems like asthma 
the rate cited by the children themselves was almost 
exactly the 11% reported in a recent survey of 
parental attitudes. An interesting future study 
would be to find out whether parents’ and children’s 
classifications of other conditions are also identical. 

A further parallel with adults is that the differ- 
ences between sexes in rates of consultation with the 
family doctor and in the use of medicines seem to be 
clearly established by around 15 years of age.? ô 

Prevention of illness by health education is 
medically fashionable, and in some ways health 
educators can take heart from the fact that not only 
did the children appear well informed on health 
matters, but they also thought that they were 
responsible for, and had power over, their own 
health. Despite these attitudes the dilemma remains 
that people do not necessarily act on what they 
know. Information by itself is only one small step 
towards change; it is how and whether it impinges 
on the many other factors in peoples’ lives, like their 
age, their prionties, and their social circumstances, 
that also play a part. 

This is highlighted by the complex imterplay 
between smoking, alcohol consumption, and drug 
taking among teenagers. Thus although almost all 
the children knew the risks of smoking, one 1m five, 
at the ages of 14 and 15 were smoking. Not only this, 
but if they smoked they were twice as likely to drink 
alcohol at least once a week, and seven times more 
likely to have tried other drugs. Alcohol mntake on 
the other hand, as shown ın other studies, was not 
associated with increased smoking.’ 

The message of health education does not, on 
superficial examination, seem to have had much 
effect on diet. Both what was eaten and drunk after 
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school in most cases hardly fitted into what 1s 
nowadays regarded as healthy. Without similar 
information as to what this age group were eating, 
say five years ago, however, ıt would be difficult to 
draw any conclusions about the changes that may 
have taken place. 

A final surprising finding was the continuing 
importance of the parental role (especially the 
mother’s) at this age, and the relatively small role 
(in health matters), that teachers and doctors 
played This parental role also has 1ts dangers, as the 
children may not only turn to parents for advice but 
they may also imitate the example they give, for 
instance by smoking. 

Both these facts strongly suggest that the health 


- education of the children’s parents and the children 


themselves as future parents should be more strongly 
emphasised, together with the reality that bringing 
about ımportant changes im health related behaviour 
is the result of many highly complex factors and 
may, if it happens at all, take a generation or more. 
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Twenty four hour mtermittent, ambulatory blood 
pressure monitorirg 


N EGGER, M G BIANCHETTI, M GNADINGER R KOBELT, AND O OETLIKER 
Divisor. of Pediatric Nephrology, University Children’s Hospital, Berne, Switzerland 


SUMMARY Blood pressure and heart rate were measured every 30 minutes during the day and 
every Lour during the right in 42 children (20 girls and 23 boys, aged 10 to 16) with a portable 
automated monitor. Tha apparatus was better acceoted in girls than in boys, and the failure rate 
was bower during tle day. The overall failure rate was 22% , which corresponds with comparable 
studies in adults. During the night blood pressure and heart rate fell by 10% and 14% of the 
caytime values, respectively. Mean (SD) blood pressure was significantly higher in boys than in 
girls (125/72 (17/8) x 109/64 (9/5) nm Hg) and measurements correlated positively with age, body 
weigat, and height of taz subjecte Heart rate was ndt significantly influenced by gender or age. A 
positiv2 correlatior between heart rate and blood p-essure was found when expressed as standard 
romma deviations dr hcurly variztions. In children intermittent monitoring of ambulatory blood 


presece and hear: rate is a stable method for measuring individual diurnal patterns. 


Intermctent, ambuletory 24 hour Dlood pressure 
end eat rate reccrding 1s incresingly used in 
adults tor diagnostic and therapeut purposes ! A 
arcadizn rhythm has Jeem shown, vith its nadir in 
the early morning hoars, a bimodal cirve dunng the 
cay, and peaks in the late morning ard early evening 
Fours. This rhythm remains ccnstant and is 
sometines even enharced in benigr hypertension; 
cther conditions stich as pregnancy associated 
Eype-tension, maligaant hyp2rtens-on, pheochro- 
mocytoma, autonoma: neuropathy, and some de- 
pressive disorders may af-ect it. Casual office or 
Clinic -2adings are higher than values obtained by 
embvlatory blood pressure ard heact rate devices, 
end rezat data suggest that cerdiovescular risks are 
nore eccurately predicted Ey amodulatory blood 
pressure readings.! Tms technique 3 often used in 
the eveluation, diag23s1s. and treatment of hyper- 
tension and the eval etier of hypotensive states and 
syncopes, 

Intermittent, ambzatery 24 hour blood pressure 
enc heart rate recordinz hes not been used ın 
child-en until] now, mairly for techmcal reasons. 
“The st available devices measured blood pressure 
and neart rate intra-arterially thus practically pre- 
~entme their use in children. The fi-st non-invasive 
techna-ogy was semiiutcmated, ard required the 
patient to activate tke cutf wich an mflation bulb; a 
cors:derable degree of patisnt csoperation was 


essential to allow such a device to be effective. 
Another disadvantage was that no readings could be 
o>tained while the subject was asleep.>> We report 
here the results of intermittent, ambulatory 24 hour 
bood pressure and heart rate recordings in a 
relatively small sample of volunteer children, using a 
filly automated device, developed by Instruments 
fer Cardiac Research. Validation studies in nor- 
irotensive or hypertensive adults showed good 
agreement between this and other non-invasive 
srstems with simultaneous intra-arterial or mercury 
sphygmomanometric determination, and a fairly 
good patient acceptance and reproducibility.! ? $ 


S.ibjects and methods 


Forty three volunteers, 20 girls and 23 boys, with a 
median age of 13% years (range 10 to 16) were 
investigated. All were healthy and were not taking 
any drugs (including hormonal contraception) The 
ranges of body weight and height were 31 to 64 kg 
(mean 44-5) and 1-47 to 1-67 m (mean 1-57) for girls 
and 28 to 69 kg (mean 48-2) and 1-43 to 1-83 m 
(mean 1-61) for boys. The body mass index, 
cilculated by dividing the body weight by the height 
scuared, ranged from 13-1 to 26-0 kg/m? (median 
13-2) in boys and from 14-0 to 22-7 kg/m? in girls 
(median 17-9). The pubic hair development of the 
toys ranged from prepubertal to stage 5 according 
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to Tanner (median stage 3). The pubic hair develop- 
ment of the girls was not assessed The boys were 
recruited in a nearby school and seen on a regular 
school day (when there was no gymnastic lesson or 
other sporting activity) in the outpatient clinic where 
the monitor and the questionnaire were explained 
and a short clinical examination was performed. 
Unfortunately, ıt proved difficult to recruit suff- 
cient girls from the same source, therefore girls from 
another school were enrolled in the study and for 
logistic reasons the measurements were performed 
during the weekend at their homes. 

The recorder, SPM 5200 (weight 1-6 kg), was 
hung over the shoulder by means of a comfortable 
strap. The apparatus consisted of the inflating pump 
with its battenes, a microprocessor controlling 
inflation and deflation of the cuff, and a storing unit 
for the blood pressure and heart rate readings. If 
Korotkov sounds were not detected accurately by 
the piezoelectric microphone the system reverted 
automatically to an oscillometric recording method. 
The first and the last sound were taken as systolic 
and diastolic blood pressures, respectively. Mean 
blood pressure was calculated as the sum of the 
diastolic plus one third of the pulse pressure. 
Conditions preventing measurement within 90 sec- 
onds and measurement failure due to excessive 
noise production or battery failure were indicated by 
code on the visual display. A more detailed descrip- 
tion of the system is given by Turm and Graney.° 
The monitor was programmed to measure blood 
pressure and heart rate every 30 minutes from 
6.00 am to 5.59 pm (day) and every 60 minutes from 
6.00 pm to 5.59 am (night). To increase the number 
of available blood pressure and heart rate readings 
and the motivation of the children to enter the study 
they were allowed to take additional measurements 
by operating a manual control switch. Exceptionally, 
programmed measurements could be manually 
cancelled and postponed if they occurred at a time 
when it was impossible for the child to hold his or 
her arm in a suitable position for measurement. The 
time spent in bed and inconvenience caused by the 
apparatus were assessed from a questionnaire. 
Seventeen of the 23 boys started monitoring 
between 3 pm and 5 pm. in all other subjects the 
time of starting the 24 hour registration was evenly 
distributed over the day. The cuff was attached to 
the non-dominant arm with the microphone taped 
over the brachial artery. Cuff size was 8 or 12 cm in 
width, according to the recommendations of 
Leumann et al” Measurements that produced a 
systodiastolic blood pressure difference of less than 
20 mm Hg were regarded as erroneous and therefore 
not used for further analysis. Simultaneous mercury 
column and monitor readings on opposite arms were 


performed in 12 boys. No significant difference 
between the two methods was found; the mean dif- 
ferences were 0-45 mm Hg (—5-5 to +6-5) for systolic 
blood pressure and —2-0 mm Hg (—6-5 to —4-5) for 
diastolic blood pressure. No calibration on the 
individual subject was performed. 

The data obtained from the recorder, the state- 
ments from the questionnaires, and the clinical data 
were analysed by the software package SAS, version 
5-08 (SAS Institute Inc, Cary, North Carolina, 
United States). Analysis of variance, based on 
general linear models, was applied to study the 
influence of age, body weight, height, body mass 
index, and sex of the subjects, and of day, night, 
bed, or hook up time on the 24 hour course of blood 
pressure and heart rate. The coefficients of variation 
for nocturnal and diurnal blood pressure or heart 
rate were calculated separately. The interaction 
between blood pressure and heart rate was studied 
by relating absolute values, standard normal 
deviations,? and hourly differences. The circadian 
rhythm of blood pressure or heart rate was math- 
ematically assessed using a cosine function!® and 
Fourier analysis. Significance was assumed when 
p<0-05. 


Results 


The acceptance of the apparatus was very good 
during the day; a considerable inconvenience was 
reported only when the children played sport and 
dressed and undressed. One girl and three boys 
were particularly disturbed by the weight of the 
monitor. Inconveniences were more pronounced in 
bed. Four boys removed the cuff because they could 
not fall asleep and 17 boys and 10 girls woke up, 
most of them repeatedly, when the cuff was inflated. 
Of the measurements 22% (boys 25%, girls 18%) 
were incomplete. 50% of these were due to the fact 
that the measurement could not be completed 
within 90 seconds; this might have been caused by 
improper placement of the cuff, loose connections 
between cuff and monitor, or an air leak in the 
system. In 25% excessive noise was produced due to 
movements of the arm; battery failure ocurred only 
once (2%). The remaining 23% of the failed 
determinations were without explanation. In addı- 
tion to the incomplete readings, 2-3% of measure- 
ments were deleted because the difference between 
systolic and diastolic blood pressure was less than 20 
mm Hg. Almost all readings (97%) were performed 
by the auscultatory method. The boys stopped and 
restarted a considerable number of the measure- 
ments with the manual control switch: 22% of the 
total measurements were cancelled; 36% of the 
finally performed readings had been triggered 
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Teble Jean (SD) values of siood pressure and heart rate reccrded over 24 hours and separately of day and night in 
26 girl. md 23 boys 


Blood pressure (ma Hg) Heart rate 
(beats/minute) 
Systolic {mean (Si _) Diastolic (mean (SD)) Mean 
24-Hous 
All 118 (16) 68 (7) 85 (9) 81 (7) 
Tars 109 (9) —~ 64 (5) 7 (5) —— 80 (7) 
COL pr: 001 p< 
Boys 126 (17 ni 72 (8) ——I 90 (9) —— 81 (7) 
Daytrne 
All 123 ab 71 88 (9) 85 (8) 
“Irs 113 WE: 68 (5) —— 83 (5) —— 86 (7) 
(COL p<0 001 p<0-001 
305s 130 (21)-—-I 74 (8) —— a(t 86 (8) 
p<0-001 0 001 p<0 001 <0-001 
Night tune 
All 110 (12) 64 (10) |» (9) 75 (9) 
Irs 102 (7) —— (9 —— 76 -7 73 (7) 
prL p<0-001 p<0-001 
3o33 117 TE 68 (12——— 85 (ij 75 (9) 


manually. By contrast, in giris onl: 2% of the 
measurements were cancelled and 17% manually 
triggered. 

The table shows :ke rean vales of blood 
pressure and heart ratz recorded cver 24 hours and 
separate during the cay and night. A significant 
sex diference was rcted witn regard to blood 
pressure {p<0-001) but not for heart ~ate. Systolic, 


mean, and diastolic blood pressure, and heart rate 
were appreciably lower (p<0-001) during the night 
compared with diurnal readings. In girls the mean 
no-turnal blood pressure and heart rate were 11% 
anid 13% lower, respectively, than diurnal record- 
ings. The corresponding nocturnal decreases for 
boys were 9% and 15%, respectively. The coeffi- 
cient of variation (mean (SD)) for systolic, mean, 


24 hour courses 


Hou-ly mzans of systodc blood pressure, diasto ic blood pressure, am heart rate 


Girls 


mm Hg beats per minute 
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“igi Haly blood presize: e and heart rate recordings during 24 hours in 20 girls and 23 boys. 





R 6 A X 


DA All subjects 





Twenty four hour intermittent, ambulatory blood pressure monitoring 


and diastolic blood pressure, and for heart rate were 
11-0 (5)%, 10-6 (5)%, 13-7 (6)%, and 20-5 (7)% 
during the day, and 11-1 (5)%, 11-2 (4)%, 15-5 
(6)%. and 20-9 (11)% during the night. No differ- 
ence was observed between girls and boys. 
When studied by analysis of variance, systolic, 
mean, and diastolic blood pressure and heart rate 
were significantly influenced by whether the read- 
ings were taken dunng the day or night and by 
whether the subjects were in bed (p<0-001). Sex, 
age, body weight, and height influenced blood 
pressure measurements (p<0-001) but not heart 
rate. The time of starting the 24 hour recording 
significantly influenced the course of heart rate in 
boys (p<0-05) but not in girls; its influence on blood 
pressure was not significant. The correlation be- 
tween absolute values of heart rate and systolic, 
mean, and diastolic blood pressure was not signifi- 
cant. A positive and significant correlation between 
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heart rate and blood pressure, however, was found 
using standard normal deviations (p<0-001) or the 
hourly variations (p<0-05) No correlation was 
found between body mass index and blood pressure 
or heart rate 

Fig 1 shows the course of the hourly mean (SEM) 
values of systolic and diastolic blood pressure and 
heart rate over 24 hours. Systolic and diastolic blood 
pressure and heart rate reached their nadir at about 
4.00 am, increasing thereafter to a first peak around 
mid-day. In the early afternoon a slight decrease 
occurred, after which a second peak was attained. In 
the boys blood pressure and heart rate values 
peaked at 4.00 pm, while the course in the girls was 
smoother. The fitting of a cosine function to the 
course of the mean hourly values of systolic and 
diastolic blood pressure and of heart rate (fig 2) 
showed a good synchronisation of systolic and 
diastolic blood pressure, with changes in the heart 


Fourier analysis 
All subjects 






* * Systolic 
blood 
pressure 


Diastolic 
r blood 
pressure 


14 8 R 6 DW & 
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Fig2 Mathematical transformation of the 24 hour values for systolic and diastolic blood pressure and heart rate in 43 
children The left panel shows the cosine curve fitting. The corresponding formulae, in which t signifies the hour of the day, 
are. systolic blood pressure=118+8-8 cos (t+2-3); diastolic blood pressure=68+6-3 cos (t+2-3), heart rate =81+10-6 
(t+2-4) The right panel shows the Fourier analysis The corresponding formulas are systolic blood pressure=118~6-2 cos 
t~6-1 sin t+1-4 cos 2t—1-3 sin 2t+0-7 cos 3t+0-8 sin 3t, diastolic blood pressure=68—4-5 cos t—4-4 sin t—0-4 cos 2t—1-3 sin 
2t+0-2 cos 3t-+0-5 sin 3t; heart rate=81—8-0 cos t—7 2 sin t+0-6 cos 2t—1-9 sin 2140 8 cos 314-0-5 sin 3t 
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rete siga-ly precedin3z thcs2 in bloc pressure. A 
slightly better appro<imauor of the circadian 
rrythm sould be achieved using a Fourter analysis. 


Discussien 


When compared witk other w-dely evailable auto- 
nated ~scorders, the _nstruments fcr Cardiac Re- 
searck monitor SPM £200 aas the advantage of a 
relatively low weight enc low noise production It 
does wet need electsccardiographic leads for the 
registration of heart zate and displavs error codes 
rether than artefactua_ readings °>-? AJ these charac- 
teristics make this mouto- a suitable recorder for 
measuring ambulatory blecd pressuze in children, 
and fcr this age group 1: is probably tke only suitable 
device Sor recordings Curirg the night. 

The main purpose cf the present stady was to test 
tte oaticnt acceptabi izy and the failure rate of 24 
hour zezording with tus portable cevice. Only a 
limited validation of tne system and no individual 
calibrata were perfo-mei. The acauracy of these 
reas_rements remairs uncertain, and further trials 
uang Cluldren are required. Any validation pro- 
cedure carned out at only one pomt in time, 
however, will not necessarry reflect the conditions 
p-eva liag over 24 Fcurs in children of this age 
g-oup. -n the presenc study acceptaice was worse 
aid tae failure rate 1 gher than zhe reported in 
studies in adults* o- in children that had been 
performed only durna the day.” Acceptance as well 
a; faiu rates were comparable, 1owever, with 
results reported in acults aho were studied during 
a full 24 hour period '' Patient acceptance was 
bett2r and the failure rate lower in girls, who 
manually operated -he monitor less frequently. 
More pronounced pivsical activity and a greater 
interest in the apparetus nm boys might account for 
this Cifterence. 

Tne cildren reporsed here maintaned a circadian 
pattern of blood pressure and heart rate, which 
corre:ponded with the sleep-wakefulmess cycle. This 
cvcle could be analysed 3y a cosire function, as 
previously advocated ty Halberg.'° Æ slightly better 
a>p-cximation could be achieved using a Fourier 
analysis, which bette- refizzts the phteau of blood 
pressure and heart mie tat occurs from the late 
momng 0 the early ever:12 hours D older healthy 
sabjezte or patients with essentia hypertension 
blood pressure and h2art rate showed a comparable 
crcacian rhythm.2- ' fn adults the circadian 
riyth-r. of blood pressure parallels that of heart rate 
and pl2sma concentretiors of noradrenaline, sug- 
gestirg that changes im sympatnetic tone control the 
Ciurna! changes in bhod pressure.'' Plasma norad- 
renakne concentratioms vere not sssessed in our 


group of children; we found, however, that as in 
adults the changes in heart rate correlated signifi- 
cantly with those in blood pressure. The circadian 
patiern in blood pressure might, therefore, be 
strargly influenced by the sympathetic nervous 
system in children as well as in adults. Blood 
pressure increases before waking up; and this has 
led to the assumption that a true inherent rhythm in 
blood pressure might exist, though with the influ- 
ence of sleep and activity superimposed.! 

Blood pressure was higher in boys than in girls 
and correlated positively with the age, body weight, 
and height of the volunteers, confirming data from 
casual blood pressure readings.'? 14 As girls were 
stud:ed when not at school and boys on a school day 
one might assume that stress related to the school 
activity increased the sympathetic tone and conse- 
quently the blood pressure in boys. The absolute 
valies of heart rate, an index of sympathetic 
nervous tone;'! ” the variability of heart rate, as 
judged by its standard deviation or coefficient of 
variation; the 24 hour course of heart rate, and the 
relation between heart rate and blood pressure were 
corisarable in both sexes thereby arguing against 
such an explanation. The heart rate pattern was also 
independent of age, body weight, and height; 
sympathetic mechanisms do not fully explain the 
influence of age, body weight, and height on blood 
pressure. Differences in the composition of the body 
water compartments might be a more likely explana- 
tion for the influence of sex, age, and height on 
blood pressure. The time of starting the 24 hour 
recording significantly influenced the course of heart 
rate in boys but not in girls. This difference 1s 
prcetably related to the setting in which the in- 
vestigation was begun—namely, familial home 
environment for the girls and a hospital outpatient 
cliniz after the examination of pubertal status for the 
bovs. In the present study no correlation was found 
between body mass index and blood pressure. This 
finding does not question the well recognised link 
between overweight and high blood pressure: all our 
subjects were lean with a body mass index of less 
than 30 kg/m?.!$ 1” 

As in adults the most obvious uses of this newly 
available technique in children may be the evalua- 
tion of borderline hypertension and the efficacy of 
antihypertensive drug regimens.’ Another use might 
be research ın essential hypertension, a common 
condition in adults that probably starts early in life 
and is influenced by familial factors. Now that the 
great diurnal variability of blood pressure is begin- 
ning to be appreciated it ıs somewhat surprising that 
isolated clinic, office, or home measurements have 
been such good predictors for the risk associated 
witk a high blood pressure. Some recent investiga- 


Twenty four hour intermittent, ambulatory blood pressure monitoring 1135 


tions suggest, however, that hypertensive target 
organ damage, including left ventricular hypertro- 
phy or retinopathy, correlates better with 24 hour 
blood pressure measurements and especially with 
measurements taken during work than with those 
taker: outside work.’ Left ventricular hypertrophy 
has been observed not only in adolescents with 
borderline essential hypertension but also in the 
offspring of hypertensive families. As the degree of 
heart hypertrophy correlates only weakly with iso- 
lated blood pressure measurements an interplay of 
more factors than the simple increased blood 
pressure load has been suggested to explain the 
myocardial response to hypertension. In this context 
ambulatory 24 hour monitoring of blood pressure in 
normotensive children of hypertensive famil- 
ies might uncover new determinants of heart 
hypertrophy.’® It has been shown, by invasive 
methods, that patients with established or border- 
line essential hypertension, as well as young nor- 
motensive adults with a positive family history for 
essential hypertension, often present a changed 
pressor response to sympathetic stimulation.!? The 
ambulatory recording technique for blood pressure, 
as used in this study, might become a useful 
non-invasive tool for further investigation of the 
relation between blood pressure and the sympath- 
etic nervous system in children as well as in adults. 
In contrast with other clinica] variables like body 
weight, height, and blood lipids, casual measure- 
ments of blood pressure rarely follow individual 
centiles over time.” '© This finding might be ex- 
plained at least in part by the great diurnal and 
individual variability of the blood pressure that 
occurs naturally. Multiple measurements of blood 
pressure over one day might possibly lead to more 
conclusive results and detect children at risk of 
becoming hypertensive adults. In this context 
ambulatory 24 hour monitoring of blood pressure in 
children has already been advocated.!7” 


We thank Mr H Masta, Polymed Ag, CH-8152 Glattbrugg, 
Switzerland, for kindly providing us with the technical equipment 
and Ms F Bacher for typing the manuscript 
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Plasma renin activity in infants with congenital heart 


cdis2ase 


A M SCAMMELL AND M J DIVER 


Ipstttute of Child Heth aad Department of Endocrine Pathology, University of Liverpool 


SUMMARY 


Plasma renin activity was estimated in 11 infants with severe congestive heart failure. 


The mfants had congenial heart disease with left to right shunts and were receiving diuretic 
treatmert. Plasma rənin ac-ivity was measured by radioimmunoassay of generated concentra- 
tions of angiotensin I. The mean (SD) plasma renin activity was 84 (21) ng angiotensin J/ml/hour, 
which is considerati, above normaal infant values. A hyperactive renin-angiotensin system may 
be detrimental in ta2se patients. Angiotensin converting enzyme inhibitors may be of value in 
treatmg infants with severe conzestive heart failure. 


The advent of angiotessin conv2rting 2nzyme imhibi- 
tors for the treatment cf congestive hzart failure has 
Stimuiated interest im how they affect the renin- 
aigiorensin-aldosteron= system. Adelts, who have 
congestive heart failure die ta myocardial disease, 
have been found to have raised plasma renin activity 
aid plasma aldostera>ae concentrations after the 
acute phase of myocardial failure bu~ these become 
less as the heart faire becomes cironic.! 

Inferts with congestive keart failure on diuretic 
teeatment often here a disturbed electrolyte 
balance, especially if they are failing to thrive and 
ave receiving maximur medical manegement; and it 
seems kely that such disturbance would have an 
e-fect on the renin-argiotensin-aldoserone system. 
We report a study o? the plasma renin activity in 
icfants with congenitzl hezrt disease and congestive 
heart failure. 


Fatiests and methods 


We studied 11 infant. wick an age range of 14 to 84 
days mean 38 days) AIl were term babies except 
one Ekorn at 36 weeks gestation. Their mean (SD) 
weigkt was 2320 (66): g act the time of the study. 
Fatients were selected if they had congenital heart 
disease with predommandtly left tc right shunts, 
high sulmonary bloc flow, and no obstruction in 
tie ststemic circulation (for example, coarctation). 
The infants studied campr-sed three with a ventricu- 
lar septal defect, six with complete atnoventncular 
s2pta defect, one with double outletsight ventricle, 
and cre with truncus artenosus (tybe I). They all 
kad sufficiently severe comgestive heart failure that 


they were failing to thrive on maximal medical 
management and for this reason had been admitted 
to hospital. All infants were taking frusemide and 
digoxin, and all but one were taking amiloride. 
Informed parental consent was obtained before 
taking the blood specimens; these were taken only 
when there was a clinical need for plasma electrolyte 
estimation. 

Plasma renin activity was measured after the 
babies had spent a minimum of seven days in 
hospital receiving treatment for heart failure. The 
age of the infant, gestational age at birth, weight, 
diuretic and other drug treatment, cardiac diagnosis 
and feed content and volume were recorded. On the 
day of measurement for plasma renin activity the 
heart rate, respiratory rate, and blood pressure 
while resting (quiet or asleep) were measured. The 
systolic blood pressure was recorded with a standard 
sphygmomanometer, with a cuff that covered at 
least two thirds of the right upper arm, and a pulse 
Doovpler device. The diastolic blood pressure was 
recorded from an automated blood pressure 
machine (Dynamap) using the diastolic value corres- 
with the systolic value that most closely 
matched the systolic pressure obtained manually. 

Plasma renin activity was measured, while the 
infant was supine, between two and three hours 
after the infant’s last feed between 9 and 10 am. 
Blood was obtained from a peripheral vein, allowing 
blood to dnp from a needle into a chilled tube 
containing edetic acid as an anticoagulant. The 
sample was transferred on ice to the laboratory for 
immediate cold centrifugation; the supernatant was 
separated and stored at —20°C until analysed. One 
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ml of whole blood was required for the angiotensin I 
assay: blood was taken for packed cell volume 
estimation and plasma sodium, potassium, urea, and 
creatinine concentrations at the same time. A urine 
specimen collected at roughly the same time as the 
blood sample was similarly analysed 

Plasma renin activity was assessed by the concen- 
trations of angiotensin I generated at 37°C and pH 
6-0; this was measured by radioimmunoassay in an 
antibody coated tube and calibrated against the 
Medical Research Council standard 71/328 (Kit 
SB-REN-2, CIS (UK) Ltd, High Wycombe, United 
Kingdom). All analyses were carried out in dupli- 
cate in the same batch; the mean intrabatch varia- 
tion was 5-3%. Results are expressed as angiotensin 
I generated in ng/ml/hour. Included in the assay for 
comparison were five infants age 10-47 days who 
were expected to have normal values. These 
patients comprised two babies admitted because of 
cyanotic spells and subsequently found to be nor- 
mal, one infant with a cleft palate, and two 
convalescent infants—one after repair of ileal atre- 
sia and the other after streptococcal peritonitis. All 
had normal plasma urea and creatinine concentra- 
tions. 


Results 


The mean plasma renin activity was 84 ng angioten- 
sin I/ml/hour (SD 21; range 57-126). The mean 
(SD) concentration of plasma sodium at 132 (3-8) 
mmol/] was marginally low, and the range of urinary 
sodium concentration was from 6 to 110 mmol/l 
(median 33). The mean concentrations of plasma 
potassium, urea, and creatinine were within normal 
ranges. There was no correlation between plasma 
renin activity and plasma sodium, potassium, urea, 
or creatinine, or for urinary sodium, sodium: 
creatinine ratio; or sodium intake for the preceding 
24 hours. Neither was there any correlation between 
plasma renin activity and age, weight, blood pressure 
(systolic or diastolic), packed cell volume, or 
dose and duration of diuretic; similarly, there 
was no correlation with degree of tachypnoea or 
tachycardia. 

The infants who were expected to have normal 
values for plasma renin activity ranged from 5-2-31 
ng angiotensin I/ml/hour (mean 19-6; SD 10-5). The 
plasma renin activities for the study group were 
significantly higher than those of the normal group 
(p<0-C01; Student’s ¢ test) 


Discussion 


The figure shows that the mean plasma renin activity 
in infants with heart failure ıs considerably above 
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Figure Plasma renin activity plotted on a logarithmic scale 
for patients with congenttal keart disease with reference 
normal values (mean SD) from previous publications.? © 


previously reported normal mean values for new- 
borns and infants and falls outside normal ranges 
quoted for infants.** In only one series, in which 
the normal population was a group of inpatients 15 
days to 3 months old with benign adenoiditis, does 
the range overlap. Our ‘normal’ patients could 
conceivably have had conditions which might have 
influenced their renin activity; none the less, their 
plasma renin activity values were within previously 
reported normal ranges. Orally admunistered 
frusemide is known to produce an acute rise in 
plasma renin activity m normal infants,’ but the 
figures reported were considerably below the range 
of values in our infants. 

We have not found any correlation between any 
of the variables assessed and the plasma renin 
activity. In normal infants the correlations have 
been confined to a variable decline in the plasma 
remn activity from the time of birth until 9 years of 
age and, in one report, a correlation was found with 
salt intake and urinary osmolality. The absence of 
correlations with factors known to influence renin 
activity may be related to the large numbers of 
relevant variables present in this small group of 
patients—for example, diuretics, blood volume, 
sodium balance, potassium, hypoxia, and age. No 
likely trends were observed, however, with indi- 
vidual variables; this gives no indication that ex- 
panded numbers in this study would have provided 
significant correlations. 

Our results indicate that the renin-angiotensin- 
aldosterone system is hyperactive ın this group of 
patients; this may be attributable to the congestive 
heart failure or to the treatment given. The question 
as to whether the response is appropriate cannot be 
answered at this stage. What may be an appropriate 
response in a subject with normal anatomy and 
physiology may be inappropriate ın an infant with 
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major disturbances -n communications between 
systemc and pulmorary arculations and a myocar- 
cium. under stress. 

It 135 been reported that plasme renin activi 
paraLeb angiotensin I concentraticns tn infancy. 
Angidtensin II is a potent vasoconstcictor contribu- 
ting to te afterload 07 ths lef: ventricle. Reduction 
cf afte-load has be2a showr to bə beneficial in 
congestive heart failu e." -° It may be that angioten- 
an con-erting enzyme ininbitors are an appropnate 
nethoz of directly -educing the atterload by the 
pemcv=l of vasocons nctive forces associated with a 
higa plasma renin activity (amd presumably 
engict=nsin IJ) in intent reart failure. 
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Hyperkalaemia, cardiac arrhythmias, and cerebral 
lesions in high risk neonates 


D SHORTLAND,* J Q TROUNCE,? AND M I LEVENE“ 
Departments of Child Health, Leicester Royal Infirmary* and Nottingham City Hospitalt 


SUMMARY ‘The case notes of 20 infants with hyperkalaemia (defined as two successive serum 
potassium measurements of >7-5 mmol/l) were reviewed. The incidence of hyperkalaemia was 
also iooked at in an unselected population of 200 low birthweight infants. The mean gestational 
age of the 20 affected infants was 29 weeks and the mean birth weight 1235 g. The incidence of 
hyperkalaemia in the cohort of 200 infants weighing less than 1500 g at birth was 3-5%. 
Hyperkalaemia was associated with a high incidence of cardiac arrhythmia (60%), impaired renal 
function (50%), and changes on cerebral ultrasonography (88%). Hyperkalaemia responds 
slowly to conventional treatment with dextrose, insulin, and exchange resins. There is a close 
temporal relation in some infants between hyperkalaemia and cardiac arrhythmias and 
periventricular leukomalacia, suggesting a causal association. 


There are little published data on the incidence and 
consequences of neonatal hyperkalaemia. It 1s 
known to cause cardiac arrythmias,'* and recent 
evidence suggests that mcreased potassium concen- 
trations in cerebrospinal fluid or brain parenchyma 
may cause spasm of the intracerebral arteries.” Both 
these factors could impair the neonatal cerebral 
circulation. 

We looked at the incidence of hyperkalaemia in 
an unselected population of very low birthweight 
infants (n=200), and reviewed the case notes of 20 
infants known to have had hyperkalaemia to esti- 
mate the incidence of cardiac arrhythmia, renal 
impairment, and cerebral abnormality. 


Methods 


A computer search for cases of hyperkalaemia 
among all admissions to the neonatal unit from 
April 1983 until May 1986 was undertaken. Hyper- 
kalaemia was defined as two sequential serum 
potassium measurements of 7-5 mmol/l or more in 
non-haemolysed samples. In an earlier study at the 
Leicester Royal Infirmary and Nottingham City 
Hospital neonatal units 200 consecutive very low 
birthweight infants had had their neonatal complica- 
tions documented prospectively. Serum potassium 
concentrations were recorded and from these data 
we calculated the incidence of hyperkalaemia in this 
group of very low birthweight infants. 


The biochemical data were obtained ın all the 
infants with hyperkalaemia. High serum urea or 
creatinine concentrations were defined as those 
above the normal range given ın published 
reports. ’ Twelve hourly arterial pH measurements 
before and during the hyperkalaemic episodes were 
recorded to assess the degree of acidosis. We 
assessed the duration and severity of hyperkalaemia 
by calculating in mm? the area under the curve that 


Area under the potassium curve 


ml tel 
—_ N 





Duration of hyperkalaemia 


Serum potassium concentration (mmol/l) 


1 2 3 4 
Duration of hyperkalaemia (days) 
Figi Method of calculating duration and severity of 


hyperkalaemia (serum potassium concentration of >7 5 
mmolll) 
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related serum potassium concentration to time 
(fig 1). This method has been previously used to 
assess the severity of acidosis.” The number of 
episcdes of cardiac arrhythmia and the treatment of 
hyperkalaemia were recorded and cerebral ultra- 
sound scans of the hyperkalaemic infants were also 
reviewed. 


Results 


Seven of the 200 very low birthweight infants in the 
previously studied cohort developed hyperkalaemia 
in the neonatal period,’ an incidence of 3-5%. We 
report the results from an additional 13 hyperka- 
laemic infants. 

The mean birth weight of the 20 infants was 1230 g 
and the mean gestational age 29 weeks. In all the 
infants the hyperkalaemia became apparent within 
48 hours of birth, and one infant had a second 
episode dunng the fifth day of life. The table gives 
details of the data on the infants. No infants had had 
prolonged seizures, and blood transfusions were not 
given in the first 48 hours of life, so these two 
possible causes of hyperkalaemia could be dis- 
regarded. 

Serum urea concentrations were available for all 
20 infants and creatinine concentrations were also 
available for 11 infants, of which five were abnor- 
mal. We used creatinine concentrations as an index 
of renal function when available, and the less 
reliable urea measurements in the rest In the nine 
infants in whom only urea concentrations were 
available, five were above the normal range. 

Arterial pH estimations were available before and 
during the hyperkalaemic episode in 10 infants, and 
these showed that there was no obvious trend 
towards acidosis when the serum potassium concen- 
trations were at their highest 

Cardiac arrhythmias occurred in 12 (60%) of the 
infants; the most common was supraventricular 
tachycardia (n=7); three became bradycardic; one 
developed a nodal rhythm; and one had both 
supraventricular tachycardia and. bradycardia. In 
four infants the arrhythmia preceded the diagnosis 
of hyperkalaemia. Five infants with cardiac arrhyth- 
mias had raised serum urea or creatinine concentra- 
tions, and therefore possible renal compromise. The 
mean peak potassium concentration in the group 
with arrhythmias was 9-8 mmol/l. This is the same as 
that found in the infants who did not have arrhyth- 
mias. The mean area under the curve ın infants with 
an arrhythmia was 452 mm? compared with 394 mm? 
in these with no arrhythmia; this difference was not 
significant. In some infants with cardiac arrhythmia 
the blood pressure had been recorded continuously. 
In each infant with supraventricular tachycardia or 


nodal rhythm in whom continuous recordings of 
blood pressure were available there was a definite 
fall during the arrhythmia (fig 2). _ 

The results of cerebral ultrasound scans were 
avauable in 17 of the infants. In two the scan 
remained normal throughout the neonatal period. 
The remaining 15 (88%), however, showed some 
abnormality; 11 had germinal matrix haemorrhage 
or intraventricular haemorrhage, and seven 
periventricular leucomalacia with or without ger- 
minal matrix haemorrhage or intraventricular 
haemorrhage. In a further two infants there were 
transient echodense areas in the parenchyma but 
these all resolved within two weeks Of birth. In five 
infants with periventricular leucomalacia we deter- 
mined the association between the diagnosis of 
hyperkalaemia and the onset of the lesion seen 
on the ultrasound scan. In three, parenchymal 
echodensity was first detected within 48 hours of the 
raised serum potassium concentration, and in 
another the next scan (performed four days after the 
onset of hyperkalaemia) showed periventncular 
leucomalacia for the first time. In one infant 
periventricular leucomalacia preceded the hyperka- 
laemia, and in three the ultrasound evidence of 
periventricular leucomalacia was seen within 24 
hours of cardiac arrhythmia. The infant whose blood 
pressure trace is shown in fig 2 developed paren- 
chymal echodensity within 12 hours of the 
documented arrhythmia. In only one infant was 
periventricular leucomalacia evident before the 
diagnosis of hyperkalaemia. 

The hyperkalaemia was treated with insulin and 
infusion of 10% dextrose; calcium resonium enemas 
were given every four hours. Episodes of arrhythmia 
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Fig2 Effects of supraventncular tachycardia on blood 
pressure in infant of 27 weeks’ gestation when 24 hours old. 
Bar=duration of arrhythmia, terminated wuh 10% calcium 
gluconate (arrow) Systoltc and diastolic blood pressures 
were recorded on disc every two minutes and displayed as a 
rolling average.'* 
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were treated with bclus injections of 0-2-0-5 mi of 
ID% calcium gluconate and cardioversion was not 
used. Cese 10 (table was treated by peritoneal 
Clalysis 


Discuss_on 


Desp.t= the relative} Ingh incidence of hyperka- 
laemā -n the two neonata. units studied little seems 
to have been written about the comdition in neo- 
rates. an infant is mcst likely tc have raised serum 
potassium concentrations within the nirst 48 hours of 
Ife. Az this tme he cr she will be receiving minimal 
emotnts of oral or mtravenous potassium, and so 
tne lixely cause of th2 conditicn is ether leakage of 
intraceNular potassicm or dimimshed renal excre- 
tor. Pocassium is predominantly n intracellular 
cation end any factor which causes itto move out of 
the cels (for example, acidosis) wll result in an 
ticreased serum concentration. The rate of potas- 
gum excretion depends on the corcentration gra- 
cient between the ds-al renal tubular cells and the 
Liring! >otassium concentration.’° It follows that 
eny ector increasirg the intracellular potassium 
concencration (for examrl2, insulin) or increasing 
lumaz! urine flow rates (fr example, diuretics) will 
enhance potassium 2<xcretion 

The most importact function of sotassium 1s to 
mainte:n the norma. mexbrane resting potential. 
An imcrease in extracellilar pocass um concentra- 
tion wi | lower the resting potential and therefore a 
stimcizs of lesser iutensity will evoke an action 
potential This will increase the ‘excitability’ of the 
cell membrane. An action potential 1s produced by 
the cpening of sodiun channels, ihe-eby permitting 
the zapid entry of sodium into tke cells. When 
potassium cencentratons are extremely high these 
chanas are inactivaced and the stimulus cannot 
prodam an electrica. response.'’ THis may account 
ror tre bradyarrhytkmizs associatec with hyperka- 
faeniz 

Therefore ıt is not surprising that so many of the 
mfarts (60%) develozed cardiac arrhythmias. Two 
xinds of arrhythmia predominated in our study, 
supraventricular tackcardia end sinus bradycardia, 
but many different electrocardiographic changes 
have been previous y redorted.*4 

Hrpzrkalaemia se2ns pumarly tc affect very low 
>irhwelrht infants end review of tre case notes of 
-hese incants showed tha: the most likely to suffer 
“rom i are those with other problems. Guignard ef 
al shoved that renal function was imoaired in infants 
with idiopathic respiratory distress syndrome and 
zhat tite degree of mrpairment corselated with the 
seventy of the respiretory illness. They postulated 
chet tze hypoxaemia. hypotension, or intermittent 


positive pressure ventilation may have been re- 
soorsible. Measurements of serum urea and creati- 
rine concentrations were available for all the 
infants, and 10 (50%) of them had evidence of renal 
impairment. This was probably the cause of their 
Fyperkalaemia, but we were unable to identify the 
cause in the remainder. There may have been a 
reduction in renal blood flow (and therefore in distal 
tibtlar luminal urine flow) that was sufficient to 
impair potassium excretion but not sufficient to be 
reflected in raised urea and creatinine concentra- 
tons. It is more likely, however, that there was a 
redistribution of potassium from the intracellular to 
the extracellular compartments. Acidosis causes 
such shifts in potassium, but we did not see 
appreciable decreases in artenal pH during periods 
of hyperkalaemia. 

Edvinsson et al showed that human cerebral 
erteries in vitro contract when bathed by a potas- 
sium concentration of more than 10 mmol/l.’ They 
postulated that this may be partly responsible for 
periventricular ischaemia in neonates. Abnormali- 
ties on ultrasound scan were seen in 15 of the 17 
mfants (88%), of whom eight (54%) had paren- 
chymal changes In a previous study of 200 very low 
birthweight infants parenchymal lesions were seen 
in only 14%.’ In the present study, germinal matrix 
haemorrhage or intraventricular haemorrhage was 
seen in 70% of the infants. The close temporal 
relation between hyperkalaemia and periventricular 
eucomalacia that we found provides good circum- 
startial evidence of a direct association between 
“hem. In addition, three infants showed the first 
zigrs of periventricular leucomalacia within 24 hours 
of cardiac arrhythmia. In the case illustrated in 
“ig 2 there was a period of acute hypotension lasting 
“or over 20 minutes 12 hours before the first 
altrasound changes of periventricular leucomalacia 
appeared, which supports a direct causal association 
>etween arrhythmia and cerebral infarction. 

Our current policy is to treat any infant with a 
serum potassium concentration of >7-5 mmol/l, or a 
concentration of 6-5-7-5 mmol/l if it ıs associated 
with electrocardiographic abnormalities. Cardiac 
arrhythmias are treated with a bolus dose of 10% 
zalcium gluconate intravenously. In the present 
study 13 of the infants were treated with insulin and 
dextrose infusions and calcium resonium exchange 
=nemas. In these infants the mean duration of the 
ayperkalaemic episode was 47 hours. Because 
potassium concentrations decline slowly with con- 
ventional treatment we have begun to evaluate 
peritoneal dialysis; to date five infants have been 
treated in this way Setzer et al reported the 
successful treatment of neonatal hyperkalaemia by 
an exchange transfusion of red blood cells washed ın 
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saline.'? Both these methods require further evalua- 
tion. 

Hyperkalaemia may cause cerebral damage by 
reducing cerebral blood flow during episodes of 
cardiac arrhythmia or by inducing arteriolar spasm. 
In the absence of evidence to the contrary, we 
recommend that hyperkalaerma should be treated 
aggressively. Serum potassium concentrations 
should be checked regularly during the first 48 hours 
of life in very low birthweight infants, particularly in 
those with other problems. 


Drs Shortland and Trounce were supported by the Spastics Society 
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Residual insun secretion in adolescent diabetics after 
renussion 


M D HOCKING, P VW H RAYNER, AND M NAT RASS 
Cñildren’s Hospital, aad Diabetic Cimc, General Hospitcl, Birmingham 


SUMMARY Twenty four hour blcod glıcose profil»s were compared in two groups of insulin 
d=penadent adolescert diabetic pacients who were be yond their initial partial remission phase. In 
the g-oup with persistent endogemous insulin secretton, blood glucose profiles were significantly 
lower but the differ2ace was smal and not reflectedan average 24 hour concentrations of glucose 
nor glycosylated heemoglobin. Endogenous insulir secretion must be considered in studies of 
meta olic control aiter the remission period but the effect on overall glucose control is probably 


cimeally unimportant. 


The b2neficial effect cfendogenous irsulin secretion 
01 metabolic control in insulin depemdent diabetics 
has been reported.'*? Endcgenovs insulin may 
inprevs metabolic coacral beczuse it -s secreted into 
the ortal vein and may therefore leed to umproved 
efect of insuiin on tne liver. Most :tudies include 
icsulin dependent pari2nts soon after diagrosis and 
suggest that secretion has to be of a degree not 
commcnly seen in aclolescerts after the partial 
remission phase. We hare therefo-e studied the 
effect of the endogenous secretion bf insulin after 
the rerussion phase >32 24 hour glucose profiles in 
aclolescent insulin depencent diabe ics. 


Fatients and method; 


‘Lhe 24 hour metabole profiles of 2& patieats were 
analysed. Two groups of adolescent insulin depen- 
den: chabetics (age range 10-17 yeers) were com- 
pared All were past then partial remission phase: 
they did not meet the acceptec critena of an insulin 
requi-ement of less tnan L-5 U/kg/dey and minimal 
or no glycosuria, and dll had had diabetes for longer 
than zwo years.* The patients were recrui-ed from 
tae Cmic ard were studied before any special 
aitencpt was made to imprcve ccntrol. The 10 
patients with -zhe highest C peptide e»cretioa formed 
prour A, and the 10 in whom the leas was measured 
formed group B (table). peptide was above the 
Cetection limit of the assay on a mean of :8 of the 
possible 20 occasions :n group A (range 12-20) but 
cnlv 52 a mean of on= occasion in sroup B (range 
(—3). Average 24 hoar C peptide ccncentzrations in 
indiv-dual patients rexged from 0-42-0-73 amol’l in 
group A and from }0-( nmol/l in group B. 


All patients were treated with either Velosulin 
art Insulatard (Nordisk Ltd, Epsom, Surrey) or 
A trapid and Monotard (Novo Laboratories Ltd, 
Besingstoke, Hants) except for one patient who was 
treated with Semitard and Monotard (Novo Labor- 
ators Ltd). One patient in each group needed only 
ore injection of insulin a day, all the rest having 
tw. 

The patients were admitted to a side ward the 
e\=ning before the study. At 07 30 the following day 
ar intravenous Teflon cannula (22G Abbocath, 
A bott Ireland Ltd, Sligo, Republic of Ireland) was 
inserted into a forearm vein. Between samples the 
c=irula was kept patent by flushing with saline (154 
nrnol/l). 

A fasting sample was taken at 08 00 following 
wuch the usual morning insulin was given at 08 10. 


Tble Characteristics of both groups of patients studied 
(rsecns and ranges) 


Vurichle Group A Group B p Value 
(n=10) (n=10) 
Aze (years) 13-7 14-3 NS 
(11 7-15-5) = (12-0-17-0) 
Deration of diabetes 5-3 -5 <0-01 
Tyears) (2-4-10-0) (4-6-17-3) 
Iraulin dose (U/kg) 1-09 1-13 NS 
(0-65-1:52)  (0-47-1-84) 
% Tatal daily dose 66 NS 
taken in morning (49-100) (47-100) 
% Mornmg dose as 41 41 NS 
quick acting msulin (16-63) (22-56) 
FA, (%) 12-8 13 2 NS 
(10 9-14-1)  (7-%-18-2) 
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Breakfast was eaten at 08 30, lunch at 12 15, and 
dinner at 18 15 with snacks at 10 30, 15 30, and 
21 30. Evening insulin was given at 17 45 The diet 
was selected from a standard menu and had the 
same carbohydrate content as that prescribed for 
regular consumption at home. Patients were encour- 
aged to walk about dumng the day. They were free 
to move between the floors of the hospital but rested 
for 1) minutes before blood samples were taken. 

Blood was taken hourly on the hour during the 
day. Between 22 00 and 06 00 samples were taken 
every two hours. Finally, a sample was taken for 
measurement of glycosylated haemoglobin concen- 
tration (HbA);). 

Whole blood (1-2 ml} was mixed with 5 ml of ice 
cold 5% (v/v) perchloric acid (BDH Chemicals Ltd, 
Poole, England) in a preweighed glass tube and 
stored at 4°C. At the end of the study the tubes were 
reweighed and centrifuged. The perchloric acid 
extract was separated and stored at —20°C before 
being analysed. The remainder of the blood was 
placed in a plastic tube and after clotting serum was 
separated and stored at —20°C for subsequent 
measurement of C peptide secretion. Blood for 
measurement of HbA, concentration was collected 
in a plastic tube containing edetic acid. 

Blaod glucose concentration was measured in the 
perchloric acid extract by a continuous flow enzyma- 
tic fluorimetric technique.°? Serum C peptide secre- 
tion was measured by a single antibody radioimmu- 
noassay method using antibody M1230 from a 
commercially available kit (Novo Research ae 
tute, Bagsvaerd, Copenhagen, Denmark).° 
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assay was done after precipitation of proinsulin/ 
insulin, antibody complexes using polyethylene 
glycol.’ The limit of detection was 0-025 nmol/l. The 
interassay coefficient of variation was less than 12% 
at a concentration of 0-13 nmol/l. Total HbA, was 
measured by electroendosmosis (Corning Ltd, 
Halstead, Essex, England), the normal range in our 
laboratory being 5-5-8-7%. 

Student’s unpaired ¢ test was used to assess the 
significance of differences in age, duration of 
diabetes, insulin dose (units/kg), percentage of the 
dose given in the morning, percentage of the dose 
given as short acting insulin and HbA, between the 
groups. Student’s ¢ test was used when we compared 
fasting glucose concentrations between the groups. 
For data on the 24 hour profile we used the analysis 
of variance, the determinants being group and time. 


Results 


There were no significant differences between the 
groups regarding age, total daily msulin intake 
(U/kg), or details of insulin regimen (table). The 
duration of diabetes was significantly longer in 
group B by a mean of 3-2 years. 

Fasting blood glucose concentrations were con- 
siderably raised ın both groups and slightly higher in 
group A, but not significantly so. The mean (SEM) 
in group A was 17-5 (1-4) mmol/l and in group B 
16-5 (1-9) mmol/l. The glucose concentration rose to 
a peak in the mid morning (fig 1) and then dropped, 
falling faster and further in group A patients The 
greatest difference between the groups was during 
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Fig1 Mean (SEM) 24 hour blood gluc sse profiles in 10 insulin dependent diabetic patients with (@——-@) and without 
(O-——O) appreciable circulatung C peptide Meals (large arrows) snacks (small arrows). 
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Fig2 2 hour C peptide concentration (median @=———@), maximum @——@) in 10 insulin dependent diabenc patients 
(zroup £} Lower limit cf de‘ecaon of assay - — —. No in parentheses refers No of patients with undetectable C peptide at 
specific mes 


tie actarnoon; there was Lttle difference during the 
eveninz and slightly 1 gher concentrations 1n group 
A. in -h2 middle of the night. The average of the 24 
Four mean (SEM) bicod glucose profiles was 12-4 
(1-2) mmol/l in group A and 13-4 1-0) mmol! in 
group B. Group a patients hac a small but 
Sgnificantly lower mean bload glucose concentra- 
tion F=3-94, p<0-C4). Fig 2 show: the maximum 
end median values >? C peptide concentration in 
group A. 


Disci sïon 


Residual insulin sec“etion mey be assessed by the 
C peotide response t> tolbutamide,® glucagon,” oral 
gluccss,!? or a standerd -ceal.? The importance of 
residual insulin secret or, however, ies in the effect 
on b.ced glucose conzral durmg a rormal day. We 
bave considered our patients in twc groups accord- 
Ing t total 24 hour Z peptide secretion, although 
endcgenous insulin xay 92 inhibited by bw blood 
slucose concentraticrs or administration of exoge- 
j0us irsulin.!! These 2ffez:s were probably mimmal 
m the group A patients as insuin secretion is 
naxmally stimulated when blood zlucos2 concen- 
-rations are greater zhan 12 mmol/l, and al patients 
jad concentrations greater than this at some time 
during the 24 hours 

Tke degree to which trpe 1 diabetics can secrete 
nsufin after remissio1 declines gradually with time 
and it is not surprising merefore taat our patients 
with Iess C peptide secr2cion had had tke disease 
ong2s-"” although tnre was no diference in their 
ages. 

Festng blood g.uccs2 concentrations showed 


equally poor control in both groups at the start of 
the day. Clearly any help to control given by the 
small amount of endogenous insulin was of httle 
value and this 1s a time of difficulty with control.!*> 
The small but significant effect on blood glucose 
concentration was most obvious in the afternoon. 
The mechanism of action of endogenous insulin is 
most likely to be on the liver as the small amounts 
detected are unlikely to rase perpheral insulin 
significantly, and hepatic production of glucose is 
more sensitive to insulin than peripheral glucose 
uptake. 

This study shows that endogenous insulin secre- 
tion may exert metabolic effects even when present 
in low amounts. The effect 1s small and in clinical 
terms probably irrelevant. It is certainly less impor- 
tant than insulin dose, diet, and exercise. From an 
investigative viewpoint studies of control should 
take account of even small amounts of endogenous 
insulin secretion. 


MH was supported by Eh Lilly and we thank El Lilly and the 
Bicentenary Advisory Board of the General Hospital, Birmingham 
for financial support 
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T cell response to enti-CD3 antibody in Down’s 
syndrome 


A BERTOTTO,* C ARCANGELL* S CRUPI,* I FAARINELLI,‘ R GERLI,¢ AND 
R VACCARO” 


Lepartnents of *Paetiatrcs and tIrternal Medicine, Perugia Umversity Medical School, Perugia, Italy 


SJMMARY The non-specific mitogen shytohaemegzlutinin (PHA) and an anti-CD3 (OKT3) 
moncclonal antibofy were used to measure the lymphocyte proliferative response in blood 
sampies from 15 sub-ect; with Down’s syndrome. Elcod from 15 healthy controls closely matched 
for age and sex wes also assay2d. Tne mean blastogenic value in PHA stimulated patient 
Irmpocyte cultures was similar to that calculated in the controls. In contrast, the mitogenic 
respcuse of lymphocytes from petients with Down's syndrome to anti-CD3 stimulation was on 
averége significanthy reduced. Immuncfluorescence studies and additional experiments carried 
out by using semial ogemeic (maternal) monocytes as a source of antigen presenting cells showed 
that the -mpaired amti-CD3 induced mitogenesis in Down’s syndrome could not be ascribed either 
to a lack of bindirg of the antibody :o the trisomic cells, or to a defective monocyte-T cell 
imteraction. These findings help to explain the cellular basis of the immune defect in Down’s 


syndicme. 


It has been suggested zhat zn intrinsic T cell immune 
defect m Down’s synicom2 (trisomy 21) 1s respon- 
sible cr the increasec susceptibility to mcections 
maligaant diseases, aad autoimmune phen>mena.! 
Scudies of the Down’: syndrome lym ohocyt= prolif- 
erative responses to specifiz anc non-specific 
mitogenic agents, however, have produced zonflict- 
irg data showing bo-h normal and depressed rz- 
sponses. Data concerring t12 numbers of circulating 
trisomic lymphocytes and tizir immunoregulatory T 
cell subsets have been more contsoversial, with 
result: varying from laboretory to Eaboratory.” 

In the early 1980s -Fe mitogenic efect of mouse 
monoclonal antibodies directed agairst one surface 
dfferentiation antigea—the CD3 antigen complex 
—was described? arc the crucial role sf CD3 
amtigen in T lymphoc™te activation reportec.* * The 
p-esent investigation was Jtesigned to measure the 
mitogenic action of er anci-CD3 mcnoclonal anti- 
body on lymphocytes frer. patients with Down's 
syndrome. The response to an-i-CDE= antibody was 
tten ccmpared with the reactivity cf the trisomic 
cells zgainst the poly>.onal T cell activato- phyto- 
haemagglutinin (PHA. 


Patients and method: 


F fteen patients with Dowr’s syndrome (trisomy 21) 


(nine boys and six girls) who were living at home, 
and 15 karyotypically normal age and sex matched 
healthy controls were studied. The age range in both 
groups was 1-30 years; seven subjects were less than 
5 years old, four between 6 and 10, and four 
between 11 and 30. All were free of infection at the 
time of the study, and no patient or control subject 
was taking drugs known to affect the immune 
system. 

Peripheral blood mononuclear cells were isolated 
by Ficoll-Hypaque (Lymphoprep, Nyegaard, Oslo, 
Norway) density gradient centrifugation, washed 
three times in Hanks’s balanced salt solution and 
adjusted to a final concentration of 110° cells/ml in 
complete culture medium—that is, RMPI 1640 
supplemented with antibiotics (penicillin 100 U/ml; 
streptomycin 100 ug/ml, L-glutamine (2 mM) and 
19% heat inactivated fetal calf serum (all from Flow 
Lakoratories, Irvine, Scotland). 

Peripheral blood mononuclear cells (110°) were 
cultured in plastic, 96 well round bottomed culture 
p.ates (Nunc, Denmark) at 37°C in a humidified 
acmosphere containing 5% carbon dioxide in air. 
PHA-M (Gibco, Grand Island, New York, USA) 
aad an anti-CD3 monoclonal antibody (IgG2a) 
(OKT3, Ortho, Raritan, New Jersey, USA) 
drected against a membrane antigen present on 
most human peripheral T cells as well as on a small 
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proportion of thymocytes® were used as mitogens. 
The optimal blastogenic doses of both these re- 
agents were established in preliminary experiments 
and found to be 1% for PHA and 25 ng/ml for anti- 
CD3 antibody. Cultures without PHA or anti-CD3 
were used as controls. All cultures were performed 
in triplicate, and the cells pulsed with 0-5 p CI CH) 
thymidine (specific activity 25 CI/mmol: The Radio- 
chemical Centre, Amersham, England) after three 
days of incubation. Twelve hours later incorporation 
inte DNA was measured using a liquid scintillation 
spectrometer. 

An indirect imnmunofluorescence staining method 
incorporating fluorescein conjugated goat anti- 
mouse IgG (Meloy, Springfield, Virginia, USA) as a 
second labelling antibody’ was used to calculate the 
proportions of CD3 antigen carrying cells in both 
Down’s syndrome and control peripheral blood 
mononuclear cell preparations. 

In the reconstitution experiments, Down’s 
syndrome T lymphocytes (E rosette forming cells?) 
(7x10°/ml) were cultured in quadruplicate with 
plastic adherent semiallogeneic (maternal) mono- 
cytes (3x10°/ml) in complete medium alone or 
combined with anti-CD3 antibodies. The incorpora- 
tion of tritiated thymidine in reciprocal experi- 
mental conditions was also assessed. To exclude the 
proliferation of residual heterologous T cells 
the cocultured monocyte suspensions were pre- 
incubated in medium containing 25 ug/ml mitomycin 
C (Kyowa Hakko, Kogyo, Tokyo, Japan) for 30 
mirutes at 37°C. Phorbol myristate acetate (PMA) 
(Sigma, St Louis, Missouri, USA) was also used at a 
concentration of 2, 5, and 10 ng/ml. 

Statistical analysis was by Student’s two tailed t 
test and probabilities of less than 0-05 were accepted 


as significant. 
Results 


Although peripheral blood mononuclear cells from 
three post pubertal subjects with Down’s syndrome 
responded poorly to PHA, the overall mean blas- 
togenic response in our experimental group with 
Down’s syndrome did not differ significantly from 
that calculated in the PHA stimulated control 
lymphocyte cultures. In contrast, there was a 
significant difference between the decreased prolif- 
eration induced by anti-CD3 ın Down’s syndrome 
and the normal mitogenic value (table 1). It can be 
seen, however, that a more pronounced defect in 
cultures with added tritiated thymidine after anti- 
CD3 stimulus was detected in two patients with 
Down’s syndrome who responded poorly to PHA. 

In four experiments a number of cells were 
available in which to analyse the kinetics of blas- 
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Table 1 Lymphocyte proliferative responses to 
phytohaemoagglutinin (PHA) and ani-CD3 monoclonal 
antibody in patients wih Down’s syndrome 


Case Sex Age Net countsiminute (cpm)* 
No (years) 
PHA Ann-CD3 
J F 1 83 917 22 101 
2 M 1 86 440 29 848 
3 M 3 114 913 18 013 
4 M 3 96 913 33 415 
5 M 3 100 021 44 984 
6 M 4 73 696 16 929 
7 M 4 124 419 39 821 
8 F 7 119 887 31 717 
9 F 8 T7 633 19 411 
10 M 8 94 824 16 584 
11 M 10 119 800 24 624 
12 F 16 63 494 10 424 
13 F 18 51 601 23 983 
14 F 2B 66 487 13 817 
15 M 30 101 720 38 746 
Mean (SEM)—patients: 91 717 (5793) 25 627 (2676) 
Mean (SEM)—controls 95 634 (4147) 37063 (2244) 


*Cpm in mitogen stimulated lymphocyte cultures minus back- 
ground cpm (cpm in unstimulated cultures), tmean of tnphcate 
cultures, $p<0-002 (Student’s ¢ test for unpaired data) 


togenesis induced by anti-CD3. The kinetic pattern 
(seven days of incubation) in Down’s syndrome was 
similar to that of the control lymphocyte cultures, 
both the cell populations showing a peak response 
on day 3. Then thymidine incorporation values 
gradually decreased to reach the starting cpm on day 
6 (unpublished data). These findings suggest that 
anti-CD3 hyporesponsiveness in trisomy 21 is not 
attributable to the culture conditions. 

Immunofluorescence studies were carried out to 
determine the proportions of CD3 bearing cells in 
both Down’s syndrome and control preparations of 
peripheral blood mononuclear cells. Phenotypic 
analysis did not show numerical abnormalities in 
Down’s syndrome: the mean (SD) percentage of 
anti-CD3 reactive trisomic lymphocytes was 66-5 
(5-8), similar to the mean number of control 
fluorescent cells of 65-4 (5-6). 

Mitogenesis induced by anti-CD3 depends on 
monocytes acting as auxiliary cells.” Reconstitution 
expenments with heterologous semiallogeneic 
monocytes were therefore performed to assess the 
functional integrity of the Down’s syndrome 
macrophage/T cell association. Table 2 shows the 
results of a representative experiment. Irrespective 
of the origin of the monocytes, T cells responded to 
anti-CD3 stimulation according to the reactivity 
pattern of the unfractionated cells. This observation 
has been confirmed in two additional experiments. 
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Table 2 Role of monoz-tes on ant-CD3 monoclonal 
antibocy induced mutogenesii in Down's syndrome (DS) 


Councs/minute* 
Meard (range) 


Donor ve B 


UnfractDnated (DS) 

T cells D5)}+monocytes (D3) 

T cells _D3)+monocytes (nether 
UnfračctDnated (mother) 

T cells moəther)+monocytes (moker) 
T ceil; mother)+monocytes (DS: 


14 589 (13 020-15 317) 
12 40F (10 917-13 618) 
15 938 (13 827-18 614) 
39 300 (36 777-41 720) 
33 513 (29 628-36 883) 
40 444 (39 814-44 624) 


*Resulte corrected for incorperation of thymidin. in the absence of 
monocicna antibodies to munimise allogenerm helper effects, 
tquadmolicate cultures 


Discuszim 


Good experimental eviderce suggests that the 
Down’s syndrome l-mphocyte prcliferative re- 
sponse <0 PHA mitcgen stimulation, which is 
norma. during the first 1° years of life, declines 
-apidly and irreversibly thereafter.!° + In the pres- 
ent investigation Doan’s syndrome and control 
peripheral blood mononuclear cels displayed 
compa-aDle levels of reactivity 20 PHA. Values for 
individus! subiects wah Down’s syndrome varied 
widely Fowever, and in three older patients were 
below tre normal ranze. In contra.t, a definite 
defect in trisomy 21 was seen when zhe effects of 
anti-CD=2 antibody or the proliferation of resting 
peripheral blood lymphocyt2s were assayed. This 
defect, more pronounced in two postpubertal 
subjects. was also clearly evident in four children 
under tre age of 1C, suggesting that anti-CD3 
hyporesponsiveness in Dovn’s syndreme does not 
depenc on age. 

The mechanisms rozzerned im depressed 
mitogetasis are at present not clea~. The lower 
reactiv ty to ant-CD3 could not be explained by the 
abserc2 or paucity of CD antigens on the mem- 
brane surface of the tr miz cells as tae proportion 
of CD35 bearing lymphocytes in Down’s syndrome 
was Sirmilar to that calculated foz the Control group. 
T cell sutset distributicn was no: inves-igated in our 
trisomic subjects. Con¢lictirg results were reported 
in Dovan’s syndrome waen conventional monoclonal 
entibocies were used to discriminate Lelper/inducer 
(anti-CL4*) from suppresscr’cytotoxic (anti-CD8*) 
T lympaccytes.? 115 In addition, thes: results were 
often complicated by :he fact that the sum of the 
percentages of cells stained for anti-CD4 and 
enti-CD8 antibodies exceeded the relative number 
of antr-CD3 staining ælls. 4 > A more complete 
panel of moncclonal -cagents together with two- 
colour nmmunofluorescence technique: is needed so 
that the phenotype cf mononuclear cell sub- 
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populations with different functional activities can 
be :dentified microscopically. By means of these 
sensitive methods, overexpanded populations of 
suppressor (anti-CD8*, anti-CD11*)* and natural 
killer (anti-CD8*, Leu7+)> cells have recently been 
found in the blood of trisomic patients. Both these 
cells have granular lymphocyte morphology,' '° and 
presumably perform similar immunoregulatory cell 
functions.!$ 1? Thus the defective proliferation 
induced by anti-CD3 and seen by us in trisomy 21 
may in part be due to the increased number of cells 
which inhibit the immune response. Inhibitory 
mechanisms may also explain other Down’s syn- 
drome immunological abnormalities such as the 
depressed serum titres of ‘natural’ antibodies’? "° 
and the impaired m vitro specific IgG production in 
response to recall antigens.” 

By culturing lymphocytes from subjects with 
Down’s syndrome with their own mother monocytes, 
and vice versa, we have shown that an intrinsic T cell 
immune defect—rather than a deficient helper 
macrophage function—affected anti-CD3 hypo- 
responsiveness in patients with Down’s syndrome. 
This was further supported by the detection of an 
unchanged or decreased proliferative response 
induced by anti-CD3 in Down’s syndrome lympho- 
cyte cultures supplemented with PMA (unpublished 
data), a substance known to bypass the mechanisms 
by which accessory cells contribute to T cell growth 
initiated by anti-CD3 antibody.” 

Blastogenesis induced by anti-CD3 ıs crucially 
dependent on the production and processing of the 
lymphokine interleukin 2.7! In our laboratories we 
are evaluating interleukin 2 production and inter- 
leukin 2 receptor expression in anti-CD3 pulsed 
Down’s syndrome lymphocyte cultures. Whatever 
the underlying cellular or molecular defects, or 
both, our results will provide further evidence that T 
cell derangement is an integral feature of Down’s 
syndrome. 
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Personal health records: ar. evaluation 


E O’=_AHERTY, E JANDERA, J LLEWELLYN, AND M WALL 


Westmead Hospital, New South Weles, Australia 


SUMMARY A coho: of mothers whose babies were born over one calendar month were followed 
up e-ght to 11 montās afier being given a personal health record for their newborn babies. Eight 
per cent of mothers lost the records and three more said they had not been given a record while in 
hospital; a total of 10% of mothers had either lest or misplaced the record. There were no 
particular demogrephic characteristics which identivted the mothers who were more likely to lose 
the -ezord. Most Darents liked >ersonal health records and used them frequently, as did the 
comunity health saft Most private doctors, however, did not find them useful. Before wider 
distnbution of suck records is contemplated healtt workers should be adequately prepared, ' 


especially doctors -n the private sector. 


The concept of patents having mcre control over 
zhe decssions that <ffect he:r heath ıs becoming 
ncre pepuler. One step long the path of sharing 
nformacion is the Lse af a personal health record 
PHR) chat contains information about a person’s 
contaccs with healzh workers concerning major 
healzE problems and treatment. Sach records are 
alrszc7 in use in Scuth Australia where since 1981 
they have been give to the mothers of all newborn 
chilcren (CO Auricht, 22rsonal communication). 
Tbe7 zrə also used ir New Zealand, France, and in 
som? African countres.! The records may be used 
by dahents or them parents to review written 
information to consolidate the acvice given at a 
consultetion. They alsa 2rovide a record, kept by 
the >atient, which cen then be used when patients 
charge address anc which identifes their general 
practitioners. The records may also contain relevant 
information about fealta ecucaticn. 

There are few repors about the reactions of 
paticnts to PHR or whetker they keep and use the 
reccrés To establisiif such records would be useful 
to patseats and professionals in New South Wales we 
evaluzted the effect of ntrcducinz records for all 
newborn children at Camden Hospital in south 
wes7ern Sydney. This hcspital was chosen because it 
had a maternity unit which served = population that 
was largely urban bv- had some serirural communi- 
ties :n this sense it differed from he remainder of 
Sydazy which is tetally urban. 

This study is simular to ore carned out in South 
Austcaha in 1976, but w2 sought additional demog- 
rapãic details of the par2ats who cid not retain the 
record for their chi c to see if there was a particular 


g-oup who would be less likely to use or keep the 
record.* Because it was felt that the record would be 
most useful for the mobile members of the popula- 
tion we also recorded demographic details of those 
who had left the address given at the initial 
interview. The reaction of health workers in the 
hospital catchment area was also sought. 

For the purposes of this article we have described 
the Australian health system as being made up of 
broadly defined public and private sectors. The 
former is based in government funded institutions 
(sublic hospitals and community health centres). 
The private sector comprises self employed general 
practitioners, specialists, and a growing number of 
private hospitals. 

The existing record system in the public sector is 
tne traditional one of professional notes being made 
ty nurses and doctors with the actual record kept in 
ccfices or a central records department. In the 
community health system records on young children 
(aged less than 5 years) would normally be stored 
until the child had been at school for one year and 
then destroyed. The record system used by the 
private sector varies from doctor to doctor. 


Subjects and methods 


A PHR was developed based on the one already in 
use in South Australia. It was divided into patient 
and professional sections, and designed particularly 
“oz children aged 0 to 5 years. It included informa- 
qcn about health education—immunisation; mile- 
stones of normal child development—vision and 
"1earing questionnaires for parents; accident preven- 
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tion advice, and information about normal growth 
including percentile charts. Pages for professional 
use included personal information (name, address, 
telephone number); birth data; growth graphs 
(length and height, weight, and head circumfer- 
ence); immunisation record; school health screening 
record; local doctors’ and clinic nurses’ names, 
addresses, and telephone numbers, progress notes 
for everyday problems, and a health problem 
summary sheet for important illnesses and allergies. 
Various colours were used to distinguish the sec- 
tions. The pages, A5 in size, were bound tn a folding 
plastic wallet. 

A PHR was given at the time of discharge from 
the maternity unit (usually five days after delivery) 
to all mothers of babies born after 1 February 1985 
at Camden Hospital. A cohort of mothers whose 
babies were born in one calendar month (June 1985) 
were interviewed and demographic details noted. 
These included age, education, marital status, 
number of children other than the index case, ethnic 
group, occupation of major breadwinner in the 
family, and combined family income. Certain babies 
were excluded from the study (stillbirths, babies 
who died in the neonatal period, babies who were to 
be adopted, babies who were transferred for inten- 
sive care, and babies of mothers who refused to 
accept the PHR). There were 180 births during the 
month of the study. Of these, one child was 
transferred to a referral hospital for intensive care; 
there were three stillbirths and one baby was 
adopted. Four mothers did not receive the PHR, all 
having been discharged within 48 hours of delivery. 
Four mothers refused to take the record home with 
them. Of the four, two mothers stated they would 
not use the PHR and two gave no reason for their 
decision. This left a sample population of 167 

Eight to 11 months after the child was born an 
attempt was made to interview all 167 mothers at 
their homes. At that stage they were contacted by a 
second research assistant who was unknown to 
them. The mothers were asked if they had been 
given a PHR, when they were meant to use the 
record, whether they had read various parts of the 
booklet, and whether they were satisfied with the 
time when they received the PHR. We gauged how 
useful they found the PHR by asking three ques- 
tions: what were the advantages and disadvantages 
in the record; what changes they would like to see if 
any; and if they would like a similar record for any 
of their other children. 

We then posted a questionnaire to all health 
workers in the private and public sectors in the three 
local government areas served by Camden Hospital. 

All the health workers had been contacted by mail 
during the six weeks before the introduction of the 
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record. At that stage they were supplied with a copy 
of the record as well as two posters advertising and 
promoting its use, and an explanatory letter The 
second questionnaire was sent to 151 health workers 
including 123 doctors, 21 generalist community 
nurses, six clinic nurses, and one medical officer in 
child health who was included in the community 
health team. The second mailing was done 15 months 
after the introduction of the record. In the question- 
naire they were asked, in three slightly different ways, 
if they were aware that the PHR was to be introduced. 
Firstly, they were asked if they had seen a PHR; 
secondly, if they had received a copy of the PHR 
plus the advertising posters through the mail; and 
thirdly, if they were aware that the record was going 
to be introduced locally. They were also asked to 
indicate how many patients or clients had brought 
the PHR with them at various contacts and whether 
they (the health workers) had read any of the 
information. Their opimon about how helpful it 
was, what advantages and disadvantages ıt had, and 
what changes they would suggest was also re- 
quested. They were also asked to identify the 
professional group to which they belonged 

During the trial community health workers were 
asked to keep dual records—that ıs, to complete the 
usual entry in their own professional records plus 
the appropriate part or parts of the PHR. No 
directions were given to doctors in the private sector 
except that they were encouraged to complete the 
PHR. 


Results 


SURVEY OF THE PARENTS 

Twenty mothers had left the address which was 
given at the time of the original interview. Of the 
147 mothers who were able to be contacted, 12 
mothers could not produce the record when they 
were seen, and three said that they had not received 
a record at the hospital, making a total of 10% of all 
the mothers contacted. There were no significant 
differences in maternal age, maternal education, 
marital status, number of children, ethnic group, 
occupational prestige, or combined family income 
between the mothers who still had the PHR and 
those who had lost or misplaced it. 

When the progress notes and the number of 
contacts with health workers were studied, four of 
the 135 records had no entries. Seventy five per 
cent, however, had nine or more entries with 
separate dates. 

Ninety one per cent of the records had progress 
notes made by the local clinic nurse but only 18-5% 
of the records had notes made by a doctor. Twenty 
eight per cent of parents had written in the progress 
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Tabie Reactions of professionals tc PER 


rHE PHR rot 
Belpf al helpful 
Cenerzl practitroners z$ 6 
Soccialst. 8 4 
Commana, nurses 25 i 
Child aezlth medical office-s 1 0 


notes themselves Eiznty seven per zent of parents 
said -hat they would like records for any future 
children and 37% oi parerzs said that they would 
Itke r2co-ds for siblings of tne index child. Ten per 
cen: Of Darents saic they would rot like simular 
records for other chi dren. 

Nimety two per cert of the mothers said they liked 
the waLet. A similar ,2rcen age of pzrents indicated 
that the index child had receivec the required 
rumber of immuniseicns. When this was cress 
tabulated with the accwal rer ord that had been made 
cf immranisation it wes foun J that an accurate record 
Fad been kept in 75% of cases. Nirety per cent of 
mozlers said they w2re satsfied with the time that 
they were given the wallet ( ust efterthe birth of the 
child). Interestingly, over &)% of the mothers were 
prepar=c to pay for the willet, anc 52% said that 
they would pay between £.$1-00 tc A$3-00 for ıt. 

Those who had moved way from their original 
addresses tended to be younger mothers (mean age 
23-3" than those who werestill at tke address given 
at che time of first inzerview {mean age 27-0). This 
vas significant (p<(-31). “hose wko left were also 
ess ikely to be married o~ in a stzble relationship 


“p<0-05). 


SURVE: OF THE PROFESSIONALS 

Ninet (60%) of the quest onnaires were returned. 
Eight doctors and one commnunry marse had left zhe 
addresses they had previously venm. The 54 doctors 
zomor.sed 36 general practitiorers and 18 special- 
ists. Thitty one general prectitioners and 12 special- 
ists [£)% of the doctors) szid they had seen the 
PHE end all of the zommunıty health staff said that 
they had done so. Taz same 31 general practitioners 
but only seven spec élists (70% of tne doctors), had 
made at least one ewry in ths PHE. All but one of 
the zc rmunity nurses had recorded comments, but 
the one dissenter had only just started work in the 
arez. Thus a total of 80% of the surveyed local 
health staff had cotpleted at lea one entry in a 
PHR. 

Ir response to how helpful they found the PHR, 
24 144%) doctors—1€ general practitioners and 
eight specialists—fcund it moderately or very help- 
ful. The eight specialists somprised three obstetri- 


cians, three paediatricians, one surgeon and one 
other. Ten (19%) doctors (six general practitioners 
ard four specialists) found it no help at all. The 
specialists (three dermatologists and one psy- 
chiacrist) admitted to seeing no children profes- 
sionally. Ninety three per cent of the community 
health staff found ıt moderately or very helpful. The 
reasons for the PHR not being helpful were sought 
bwt only five doctors responded; all five said that 
tkey felt that ıt was too time consuming 


Discussion 


Tis survey resulted in three major findings. Firstly, 
most parents liked the idea of the PHR for their 
chaldren. Ninety per cent had retained the PHR and 
136 of 140 records had entries made in the progress 
notes, 75% of which had nine or more entries. In 
addition, 87% of those studied would use similar 
reccrds for future children. Thus parents are likely 
tc keep a PHR and use it frequently. In this respect 
ozr findings are similar to those of the South 
Australian study in which 88% of the mothers still 
had the record in their possession one year after it 
was introduced. The second major finding was that 
no particular socioeconomic group was more likely 
than any other to lose a PHR. It is impossible in the 
context of the study to know whether a PHR was 
retained or what use was made of it by the 20 
mothers who had left their orginal addresses. 

The other major finding was that professional 
acceptance contrasted sharply between the public 
aad private sectors. In the former (community 
nurses and one medical officer) 93% found the 
rzcord useful. Only 44% of the private sector, 
however, found the record to be helpful. This 
compared with 58% of the 40 doctors who took part 
ia the South Australian tnal. While this needed to 
te zaken in the context of those who tended to see 
children more frequently (for example, paeduatri- 
Gans and general practitioners) and who therefore 
tended to accept the PHR more readily than those 
whose paediatric workload was less, ıt highlighted a 
naor obstruction to the success of such a pro- 
gramme. We postulate that the apparent reluctance 
cf che private sector doctors to fill out a PHR is 
tecause they fail to see any benefit for themselves or 
their patients. 

We feel that the PHR encourages parents to be 
Eey members of the ‘team’ offering primary health 
care to children. Their actions tn dealing with most 
chi.dhood illnesses are to be encouraged and facili- 
tated with accurate, easily understood health edu- 
cation advice such as that available in a PHR.° 

Though it was not possible to examine the impact 
of such material during this study, the PHR included 


‘professional’ sheets which would effectively replace 
other documents in present use in the community 
health system, for instance the infants’ health 
records, the immunisation records and the school 
healtn screening cards. We feel that the drawing 
together of such mformation would enhance the 
passing on of a child’s health information and help 
to salve the storage problems which plague most 
medical records departments. 

Our conclusion was that the record was well 
accepted by patients. It was used well by the public 
sector health workers but not by private sector 
doctors. We recommend that before wider distribu- 
tion of a PHR takes place the various medical 
colleges and organisations should be consulted and 
their support sought The campaign should be 
preceded by general advertising in the community 
but the results of both our study and that in South 
Australia indicate that with little preparation there 
is still likely to be wide acceptance of such a policy; 
most of the preparatory efforts must therefore 
be directed at the private health sector 

Finally, though the record that we used was not 
quite the same as that presently in use throughout 
South Australia, ıt would make good sense to have 
as universal a record as possible throughout Austra- 
lia. Though trials up to now have been aimed at 
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children, the major thrust of such an idea is for 
patients to use the PHR throughout their lives. This 
is already occurring in some general practices and 1s 
outlined in a positive report by Gawthorn, who 


_described a PHR used especially in the elderly 


patients.” 


The development of the New South Wales record and the tnal was 
funded by the Hospital Health Promotions Scheme (Western 
Metropolitan Health Region — Sydney) The Royal Australian 
College of General Practitioners supplied the wallet covers 
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Clinical predictors of outcome in encephalitis 
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SUMMAFY Twenty Jve patients with encephalitis vere studied prospectively, and their clinical 
aad virological featızes comparec with outcome. Among 22 patients with laboratory confirma- 
tion of virus infect.on, evidence of direct effect on the central nervous system by the virus 
occured significanti” more often both in those wita a monophasic illness compared with those 
with a biphasic illress, and m tiose with focal reurological signs localising in the cerebral 
hemispheres compar2d with those without such sigas. Young age at presentation, low score on 
tke Glasgow coma scale, dis-upticn of oculocephalic responses, and laboratory evidence of virus 
infection within the central nervous system were significantly associated with poor outcome. 
Compu-ed tomogrephy results, zoncentrations of creatine phosphokinase BB isoenzyme in 
cereb-ospinal fluid, and procoagulant activity in cerebrospinal fluid were not predictive of 


outome. 


Acute 2nzephalopathies of viral or ucknown cause 
occur most commonly = the ors: decade of life with 
z peak incidence of 12.1000 in the first six months 
of life.- hese illnesses are an impor-ant cause of 
handicep in the commutity: of those a=fected under 
the age cf 3 years, 17 die and 42% are left with 
mcderete to severe kandicap (unpublished data 
from tae British National Childhooc Encephalo- 
pathy Study, 1981). Viral encepheliti: 1s the usual 
clinical diggnosis but kistological corfirmation 1s 
rarely cb-ained. An association with virus infection 
kas beer shown m cnlv 2040% of series of 
comsecutive patients with this diagnosis, unless 
the patients were higa y selected.” Because such 
series mzy have included a large number of non- 
viral encephalopathies. definition cf the associations 
among a2tiology, clinical features, end outcome 
hare been largely rest-xted to small subgroups in 
which 3 specific virus has been implicated clini- 
cal y°* or histologically.? 1° Study o* the clinical 
features might be helpi not orly in distinguishing 
viral fcm post-viral encephaiitis,? but also in 
establishing a provisional prognosis. because in 


many patients a speciic virus is nevsr identifed.’ 


We prospectively studied 32 patienzs with acute 
encephalopathies in whom initial investigation 
seemed to exclude a nctt-viral cause. An association 
with virus infection was shown in most of them™ and 
extensive immunologicel investigatior showed no 
evidence of immune d2ciciency.'* We analysed the 


clirical features of 25 patients with a clinical 
diam sis of encephalitis according to their pro- 
drcmal illness, their neurological signs, and the site 
of zhe virus infection. 


Paffents and methods 


Twenty nine children (18 boys and 11 girls) aged 0-2 
to [3 years (median 3-8 years; quartiles 1-3 and 6:5 
years. and three adults aged 22 to 38 years were 
stucied prospectively because (a) they had either 
acute depression of conscious level or acute onset of 
focal neurological signs that had not been precipi- 
tated by a seizure and (b) no non-tnfectious or 
bacterial causes were found on initial investigation. 
Thus patients with either suspected viral encepha- 
litis or unexplained encephalopathy were studied. 
Patients with nuchal rigidity but without focal neuro- 
log cal signs or obvious decrease in conscious level 
(suzgesting uncomplicated viral meningitis) did not 
fuk] the critena for admission. The patients were 
drewn from the following sources: paediatric neuro- 
logs “n=15); paediatric infectious diseases (n=7); 
geceral paediatrics (n=7); and adult medicine (n=3). 
Sereriteen were referred to a specialised centre from 
the hospital to which they were first admitted. 

Zhe history was taken and repeated neurological 
exem-nations performed and recorded on a standar- 
diszd form by one of us (CRK). The examination 
was repeated at least daily for the first four days in 
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hospital and at least weekly thereafter until discharge. 
Conscious level was assessed using the Glasgow 
coma scale as modified for children. Question- 
naires about the childs’ behaviour before the illness 
were completed by parents and teachers when the 
child was entered in the study. The management of 
seizures and raised intracranial pressure, and the 
indications for the use of acyclovir were standar- 
dised. Clinical circumstances led to deviation from 
this policy ın only one patient (case 27). 

Full blood counts, examination of the cerebros- 
pinal fluid and biochemical analysis of the serum 
were done by the hospital laboratory services The 
virological methods used and criteria for defining 
active virus infection have been reported 
elsewhere.!! EEG and computed tomography of the 
brain were classified according to the consultant’s 
written report The BB isoenzyme of creatine 
phosphokinase (CPK—BB) was measured ın cerebro- 
spinal fluid by Dr RJ Thompson, Cambridge, 
England. The ratio of the activated and non- 
activated derivatives of plasma clotting factor VII 
(Vic: VIt ratio}, an indirect measure of thrombo- 
plastin activity, was measured in cerebrospinal fluid 
and plasma by the coagulation laboratory at the 
Clinical Research Centre, Northwick Park. 

Outcome was evaluated by one of us (CRK) seven 
to eight months after the patient’s discharge from 
hospital using neurological examination and, for 
children under the age of 8 years, the Griffiths 
mental development scales In addition, children 
over the age of 5 years were tested by an experi- 
enced clinical psychologist (RS) using the revised 
version of the Weschler intelligence scales for 
children (WISC-R). Behaviour was assessed in 
children aged 18 months to 5 years using the 
Richman behaviour checklist,'* and ın the children 
over the age of 5 using the Rutter A and B 
scale questionnaires for parents and teachers, re- 
spectively. Outcome was assessed ın all surviving 
patients except for one boy (case 20) whose mother 
did not wish to have him evaluated further. He 
seemed to have made a full and rapid recovery and 
was placed in outcome category 5 ın the analysis. 

Outcome was expressed in five categories ranked 
from 1 to 5 constructed from three variables: 
neurological examination, developmental quotient, 
and behaviour. Categories were assigned as follows: 
1=dead or development quotient <40; 2=develop- 
ment quotient 40-80 plus major neurological signs 
or behaviour problem; 3=development quotient 
40-80 without major neurological signs or behaviour 
problem; 4=development quotient >80 plus major 
neurological signs or behaviour problem, and 
5=development quotient >80 without major neuro- 
logical signs or behaviour problem. 
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Major neurological problems were defined as 
those that interfered with function to the extent that 
the patient required assistance with activities of 
daily living. A behaviour problem was defined as a 
problem perceived by the parent or teacher, 
together with a rise in score in the behaviour 
questionnaire by more than five points over that 
before the illness to a value on the Richman or 
Rutter scale showing an established association with 
behavioural problems. 

The outcome thus expressed was compared with 
clinical and laboratory vanables measured at the 
time of the neurological illness. Acute phase vari- 
ables were compared with category of outcome by 
regression analysis on continuous effects, and analy- 
sis of variance on factorial effects. Although this 
entailed the treatment of categories of outcome as 
continuous, we preferred it to a y? analysis as the 
marginal totals were too small for such an analysis to 
be valid. Furthermore, the necessary assumption of 
a normally distributed residual variation was sup- 
ported by a p value of 0-68 in a Shapiro and Wilk W 
test for non-normality performed on the residuals 
Tests for the significance of associations between 
acute phase variables and category of outcome were 
done using the F test. A two tailed Fisher’s exact test 
was used to assess the significance of all other 
differences. 


Results 


DURATION OF SYMPTOMS AND DIAGNOSIS 

The median delay between the onset of any symp- 
tom and entry into the study was nine days (quartiles 
five and 15 days) Half the patients were entered 
within three days of the onset of neurological 
symptoms or signs (quartiles two and five days). 
One patient (case 26) was exceptional in having a 
neurological illness for 30 days prior to entry. There 
was no significant difference between the duration 
of preceding symptoms in patients with monophasic 
illnesses compared with those with biphasic ill- 
nesses. 

From the history, clinical examination, bioche- 
mical and neuroradiological investigations, but with- 
out the results of virological investigations, patients 
were placed in the following diagnostic categories: 
encephalitis (n=25); haemorrhagic shock and 
encephalopathy (n=2)'®; Reye’s syndrome (n=1); 
cerebrovascular accident with respiratory infection, 
(n=1); and non-infectious cause (n=3) (moyamoya 
disease n=1, haemangioma at the craniocervical 
junction n=1, intracerebral haemorrhage n=1) All 
results reported below refer exclusively to the 25 
patients with encephalitis. 

The diagnosis of encephalitis was made on clinical 
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rather than histolog-cal grounds, but laboratory 
confirmation of virus infecticn eitker within the 
centrel nervous systern (n=11) or outside the central 

2rvo.is system (n=11) was subsequently obtained 
ir all bet three patiens (table 1).!! Df these three 
Datierts one (case 25) had a subacute ulness the 
3ymptons of which ircuded a persis ent high fever 
and a rash; the neur> ogical prodrome of 30 days 
and hosp.tal stay of three months were unusually 
d-olonged. The case histories of the other two 
Datierts (cases 27 and 28) were alsc suggestive of 
‘fection. Delay in >-esentation wes consistently 
associated with lower yields from virclogical investi- 
zation in this study!’ and seemed tre most likely 
explanetion for our failure ta idendfy the causal 
agent in these two pet.ents who presented after 10 
aad 11 days of symptoms, respectively. We have 
‘teref>r= considered tnese three patients together 
with the other patients with a clinical diagnosis of 
emcepialicis in subsequent analyses. 


CLINICAL AND LABORATORY FEATURE- OF PATIENTS 
MITE ENTEPHALITIS 
Setaib D> symptoms. clinical 2xamination, neuro- 
rediolog-cal investiga15n, the infecttve agent, and 
tke octcome are givem individually fcr each patient 
tm tab es 2 and 3. 

Eighteen patients had a prodromal īlness that was 


nct neurological (respiratory in nine, respiratory 
ard gastrointestinal in one, rash in six, myalgia ın 
or2, and fever alone in one). The remaining seven 
pécients had exclusively neurological symptoms. 
Cear signs of recovery from the prodromal ulness 
beřore the onset of the neurological illness (a 
bishasic illness) were seen in 12 patients, although 
or_y four had an interval of entirely normal health 
between the two illnesses. Among the 22 patients 
with laboratory confirmation of virus infection, a 
significantly larger number of those with a 
m<nophasic illness had laboratory evidence of virus 
in=ection within the central nervous system than of 
thase with a biphasic illness (eight of 10 and three of 
12; p<0 03). 

Focal neurological signs were seen in 20 (80%). 
These were divided into three categories: cranial 
nerve signs, ataxia, and the combination of rigidity, 
spasticity, tremor or weakness of a distribution 
which suggested that the brain rostral to the 
bram stem and cerebellum was affected— 
‘hzmispheric signs’. Among the 22 patients with 
lazoratory confirmation of virus infection, those 
with hemispheric signs were significantly more likely 
to have laboratory evidence of virus infection within 
the central nervous system than those without such 
signs (nine of 12 and two of 10; p<0-03). 

Significant disturbance of consciousness (modi- 








Table = Laboratory evidence of infection -n 25 patients with clinical diagnosis of encephalitis 
Sie of feton and evidence infecting No of 
Virs patients 
‘Within -he central nervous rystem: 
Senkbgp positive” and in ereron in cere>rosoinal fluid Herpes simplex 2 
En erovirus 2 
Re.piratory syncytial virus i 
Mezsles 1 
Ac novirus l 
Serbo positive and higa specific Ig ratio~ Measles 3 
Re -oiratory syncytial virus i 
Serdlegy positive and virus cultured fror. cer=brospinal fluid En erovirus 1 
Interfercn in cerebrospinal fluid only Un jentified i 
Dne er more of above 11 
Outside th- central nervous s~stem only- 
Viras caltured from respr-etory tract and serclogy positive” En erovirus 1 
Re oratory syncytial virus 1 
Serdlog, positive” Va-cella 3 
En €rovirus 2 
Re miratory syncytial virus 2 
Mezsles 1 
Mycoplasma i 
Interfercn in serum Un dentified 1 
Dne or more of above li 
Nene icenifed 3 





“Fourfcid ase m IgG betwee paired sera, or High IgG and IgM concen‘rations in acute serum 
-Specifi 12G ratio = Speci^e cerebrospinal flux x total serum [gG/Spexfic serum IgG x total cerebrospinal fluid IgG 


fied Glasgow coma scale score of <14) was seen in 
eight of 12 (67%) of those with a biphasic illness and 
11 of 13 (85%) of those with a monophasic illness. 
The score fell below 11 m 13 (52%) and below six in 
three (12%). Disruption of oculocephalic responses, 
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normally induced by the application of cold water 
to the external auditory meatus, was seen in two 
patients. An increase in intracranial pressure was 
suspected clinically in five, and measured as >20 
mm Hg in three patients including one infant 


Table2 Clinical features and outcome tn patients with encephaluss and laboratory evidence of virus infection of the central 





nervcus system. 
Case infecting Age Daysof  Monophasic Wiute High” Admussion Neurological Follow up 
No VITUS symp- or biphasic cells albumin comascale examination 
toms ulness in cerebro- ralo score Neuro- Develop- 
spinal logical mental 
flud signs quotient 
1 Echovinus 6-5 4 Monophasıc No No 12 Hemusphenc Normal 108 
2 Echovirus 11-0 3 Monophasic Yes No 14 Brain stem Normal 107 
3 Coxsackie 0-8 11 Biphasic Yes Yes 9 Non-focal Died Not done 
4 Herpes 
simplex 38 7 Monophasic Yes Yes 13 Hemispheric Normal 119 
5 Herpes 
simplex 16 6 Monophasic No No 6 Hemisphere Henuplegia 76 
6 Measles 65 10 Monophasic Yes Yes 14 Hemisphere Normal 78t 
7 Measles 3-8 18 Monophasic No No 11 Hemispheric Minor 76 
8 Measles 12-3 18 Biphasic No Yes 14 Hemusphenc Minor 68t 
9 Respiratory 
syncytial 
VITUS 13-0 4 Monophasic Yes Yes il Hemusphernic Minor 119 
10 Adenovirus 13 7 Monophasic No Yes 7 Hemispheric Minor 76 
11 (°)InfluenzaA 30 10 Biphasic Yes No 10 Hemusphenc Normal 127 


*CSF=serum ratio >3SD above reference mean, }=severe behaviour problem 


Table 3  Cliucal features and outcome in patients with encephalitis either with virus infection outside central nervous 
system only (case Nos 12-22) or without laboratory confi mation of infection (case Nos 23~25) 


Case 
No 


22 
23 
24 
25 


Infecting Age 
VITUS 
Coxsackie 55 
Coxsackie 38-3 
Coxsackie 6-5 
Polio 02 
Varicella 

zoster 1-3 
Vancella 

zoster 45 
Vancella 

zoster 4-5 
Measles 5-0 
Respiratory 

syncytial 

VITUS 10 
Respiratory 

syncytial 

virus 30 
Mycoplasma 38 
Unknown 22 
Unknown 06 
Unknown 13 


Days of | Monophasic 


symp- 
foms 


TETEE- 


31 
14 
30 
11 
10 


or biphasic 
illness 


Biphasic 
Biphasic 
Monophasic 
Monophasic 


Biphasic 
Biphasic 


Biphasic 
Biphasic 


Biphasic 


Biphasic 
Biphasic 
Monophasic 
Monophasic 
Monophasic 


Yes 
No 
Yes 
No 
Yes 


High* 
albumin 
ratio 


No 

Not done 
No 

Yes 


Not done 
Not done 
Not done 
No 


Not done 


No 
No 
Yes 
No 
Yes 


Admission 


Neurological 


coma Scale examunation 


score 


13 
13 
7 
3 
13 


Hemispheric 
Minor 
Non-focal 
Non-focal 


Hemispheric 
Ataxia 
Ataxia 
Non-focal 


Ataxia 


Brain-stem 
Ataxia 
Hemuspheric 
Hemusphenc 
Non-focal 


Follow up 


Neuro- 
logical 
SIgnS 


Normal 
Minor 
Minor 
Normal 


Normal 
Normal 


Normal 
Normal 


Normal 


Normal 
Normal 
Minor 
Major 
Normal 


Develop- 
mental 
quotient 


106 
Not done 
115 
100 
108 
110 
Not done 
117 
98 


99 
109 





*=CSF serum ratio >35D above reference mean, j=severe behaviour problem 
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wrthot any specific >Hnica! signs or raised intra- 
cramia_ pressure (case 24). 

Tramsudation of pxctein into the cerebrospinal 
fluid was suggested by an albumin ratio of greater 
than three standard deviations bowe a reference 
m2an for children and ycurg <edults in nine of the 
2C petients who fad albumin concentrations 
mzasured in both ce~ebroszinal fiuri and serum 
A_bumin ratios were siznif-cantly higner m patients 
with infection of the central nervous -ystem than in 
those with infection cutsde the central nervous 
system alone (n;=5. ns=9, T,=30, p<0-05, 
Wilcorcn two sample test} 

The EEG was abnormally slew in 18 of 19 tested 
petiencs (highest frequency >8 in sevan, 8 in eight, 
ard <@ in three). Adnormalities were seen on 
ccmptted tomographr in mine of 19 tested patients 
(focal cw attenuation ia si», diffuse lcw attenuation 
of white matter in two., and enlazginz ventricles in 
ore), Abnormalities were not zlways detectable on 
the first exammation. 


OUTCOAS AND ITS CORFELAT.GN WITH CLINICAL 
FFATUEES AT PRESENTAT_ON 

O.uitcone categories were assigned. The distribution 
of acit2 phase varictles that were significantly 
associet2d with outcome are shown by category for 
al 25 >atients with a > inical diagnos s of encepha- 


Table 4 Acute phase fac.crs associated wita outcome 
in 25 panents with a clincal diacnosis of encephalttis 


Acile pease No of patients in 


facor outcome categories Value 
I z = 4 5 
Age (excluding 
three adults). 
<3 years 2 2 ! 2 0-02 
>3 years 0 = (t f 11 
Miarmun modified 
Glasgow coma 
sale score 
<5 1 G 1) 1 
5S- 9 i A 0 6 0 04 
10-15 0 (i 2 9 
Ocilocephaliec 
resporses 
Mormel 0 7 z 2 16 
Abnonnal 2 aa C 9 0 OSA 
Laboratcry 
eviderce of 
Viral infection 
CNE 1 5 Z 0 5 
non-CNS 0 a p 1 10 0 02° 
none 1 n C l 1 


*ccmparson between cent-al newous system and other two 
catzgones combined 


liti in table 4. A poor outcome was associated with 
low scores on the modified Glasgow coma scale 
(p=0-05}, age of less than 3 years (p<0-02 excluding 
adults whose inclusion increased the significance of 
the finding), abnormality of oculocephalic responses 
(p<G-001), and laboratory evidence of virus infec- 
tion within the central nervous system (p<0-02). 
Afer correcting for coma scale score on admission, 
or Dr age, the other three factors remained signif- 
cartly associated with outcome. If developmental 
quotient was used as a measure of outcome in 
surstvors the same associations persisted, suggesting 
that the associations were not artefacts of the chosen 
syxan of categorising outcome. 

Cttcome seemed to be associated with only one 
of -h2 immunological measurements at the time of 
the acute illness; if patients were divided into those 
wh= developed sequelae and those who did not, the 
cer=trospinal fluid:serum albumin concentration 
rat o was significantly higher in those with sequelae 
(n=3, m=9, T2=59-5, p<0-05, Wilcoxon two 
sample test) 

in addition, both low scores on the coma scale on 
adwussion and a greater degree of slowing on EEG 
we-2 associated with poor outcome, although these 
we-= not statistically significant Abnormalities on 
corputed tomography were not associated with 
outcome, and there was no correlation between 
ouicame and concentrations in the cerebrospinal 
flu:d of either CPK-BB isoenzyme (13 patients), or 
the VTIc:VIit ratio (19 patients), although cerebro- 
spital fluid was sampled from patients in all 
categories. 


Discussion 


We have taken encephalitis caused by infection with 
ant one of several common viruses to be a single 
entity for the purpose of analysing the prognostic 
vale of certain clinical features. Although such an 
ane_ysis ignores differences in pathogenesis associ- 
ated with different viruses," ıt has the advantage of 
bemg clinically applicable to the 60-80% of ence- 
phalitides in which a specific agent is not identified 
by cutine virology.‘ 

For the minority in which a virus can be identi- 
fied, the prognoses associated with different agents 
are distinguishable but with rare exceptions (such as 
rales, Lassa fever, and eastern equine encephalitis) 
similar to one another, mortality varies by less than 
15% among encephalitis complicating infection with 
rutella (20%) or measles (9%-27%),° 18 adenovirus 
7a (14%),'° and herpes simplex type 1 encephalitis 
treated with acyclovir (19%-31%).? ® The inci- 
deuce of sequelae is 25-40% both ın these encepha- 
litides and in those with a lower mortality caused 


by enteroviruses ın infancy, mumps,’ and 
chickenpox. 8 The prognosis of encephalitis after 
infancy caused by enteroviruses, influenza viruses A 
and B,” ? parainfluenza viruses 1, 2, and 3, and 
respiratory syncytial virus, 1s ill defined. Thus the 
prognosis of childhood encephalitides associated 
with common viruses may be determined more 
readily from the clinical features of the illness than 
from knowledge of the identity of the virus. 

It is commonly thought that the virus either 
directly invades the brain or trggers an im- 
munologically mediated illness one to two weeks 
after an infection which may not have affected the 
centzal nervous system directly. The presence of a 
particular virus does not mean that the neuro- 
logical illness must be early or late; measles,” 
influenza, varicella zoster,°** and herpes 
simplex” may lead to either type of illness. In the 
present study enterovirus and respiratory syncytial 
virus infections were found both within the central 
nervous system and confined to sites other than the 
central nervous system, confirming that both types 
of encephalitis may be caused by the same agent. 
Furthermore, ıt is not clear how often both viral and 
immunologically mediated diseases may coexist, 
because most patients do not come to necropsy. We 
therefore feel that subdivision of encephalitis on 
clinical grounds ıs in theory as reasonable as 
subdivision by causal agent, and potentially as useful 
in practice. 

Kennard and Swash’ reported that mortality was 
lower (5% and 20%) but morbidity higher (42% and 
22%) among patients with an interval of normal 
health between the first illness and the neurological 
illness than among those without such an interval. 
Two clinicovirological groupings emerge from the 
present study: the first consists of a monophasic 
illness with neurological signs of impairment of the 
cerebral hemispheres and laboratory evidence of 
direct involvement of the central nervous system by 
a viral infection, and the second of a biphasic illness 
without focal signs of impairment of the cerebral 
hemispheres, and with evidence of viral infection 
only at sites other than the central nervous system. 
In this series encephalitis was associated with 
mortality or morbidity in almost half the patients 
with viral infection of the central nervous system, 
but not in those with evidence of infection by the 
same viruses confined to sites other than the central 
nervous system at the time of their neurological 
illness 

Focal neurological signs were associated with a 
poo- prognosis in two earlier series tf present? or 
‘marked’,? but were not more precisely associated 
with virology or outcome. Both studies were 
retrospective and concerned mainly adult patients. 
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In the present prospective study that was predomin- 
antly of children the presence of focal neurological 
signs was a marker for infection of the central 
nervous system and, therefore, of a higher probabil- 
ity of long term sequelae. This may also have been 
true for the earlier senes. 

In hypoxic or ischaemic encephalopathy the level 
of consciousness, length of coma, and presence of 
abnormalities of oculocephalic responses or of EEG 
may predict outcome.*® 27 Of these, conscious level 
and abnormal oculocephalic responses were also 
predictive of outcome in the present study A 
significant association between the severity of the 
EEG abnormality and outcome might have emerged 
if larger numbers had been studied, but the weak- 
ness of this association and the relative lack of 
predictive value of the length of coma may be a 
reflection of the fact that the symptoms are revers- 
ible when caused by a virus, but not when caused by 
hypoxia or ischaemia. The same association be- 
tween conscious level and outcome has been re- 
ported in encephalitis caused by measles, varicella 
zoster, rubella,° and herpes simplex type I.!° An 
association between seizures and poor outcome 
reported by other authors was not confirmed by our 
results. 

An important finding in this study was that young 
age at presentation was related to poor outcome. 
Indeed, most of the morbidity was among the 
youngest patients with less than half (three of 7) of 
patients under the age of 2 years recovering un- 
eventfully. An independent effect of age is sug- 
gested by its persistent association with outcome 
even after adjusting for either conscious level on 
admussion or the presence of laboratory evidence of 
virus infection within the central nervous system. 

The association between transudation of albumin 
into the cerebrospinal fluid and evidence of viral 
infection of the central nervous system is of interest. 
Our observations do not, however, enable us to 
determine whether this is a cause or a consequence 
of breakdown of the blood brain barrier. 

This senes did not confirm the association be- 
tween pleocytosis and outcome, which has previ- 
ously been reported.? ? Furthermore, in spite of 
earlier more encouraging reports on small mixed 
groups of patients with viral meningitis, bactenal 
meningitis, or encephalitis, ? signs of neuronal 
damage, concentrations of CPK—BB isoenzyme, and 
the VIIc:VIit ratio in the cerebrospinal fluid were 
neither sensitive nor specific in the present study. 
This may reflect either release from areas of the 
central nervous system where damage does not find 
clinical expression, or the unavoidable vanation in 
the timing of sampling in relation to the onset of the 
illness. Computed tomography during the acute 
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illness proved, unlike EEG, only moderately sensi- 
tive in tae detection >? enzepkalitis “as previously 
reported for herpes simplex encephalitis). In 
acditiocr the presence of abnormaLties on com- 
puted tomography was aor of predicti~e value; good 
ard bac outcome was seen in patients with normal 
pictures, and ın thos2 with unilateral necrosis or 
difuse low attenuaticn c7 white matter. 

In conzhusion a morccphasic illness orior to hospi- 
ta admission, and the presence of focal neurological 
Signs suggesting disease of the cerebrel hemispheres 
may indtate a greater ikelhoad of direct effect on 
-h2 central nervous system 9y the virus in suspected 
viral or past-viral encephel tis in chilchood. This m 
zucn is associated with long term sequelae. With a 
auriform policy of management, the outcome of 
these uliesses seems to be zredictable by the clinical 
features of presentation et a votng age, low 
ccnscious level, abnomnal oculocephelic responses, 
ard latoratory evidence >f direct 2ffect on the 
central tervous system ky the vims; all these 
exercise unfavourable effects. These actors should 
æ taken into account in the evaluation of methods 
of treatment. Further studiés are need2d to establish 
the stability of these factcrs in a larger sample. 


Tirs stud} was generously simported by grants from the Medal 
Research Louna] and Action Research for the Gippled Chid We 
cthenk Drs WA Hendnckse, AM Esser, FJ Kurkham, SD Levin, 
MM Libernmen, the late WC Marsha], BGR Neville, Professor RJ 
Remnson, ard Dr HB Valman fer their help m ecrurting patients 
zo the study; Drs KWG Eeathaeld, F Jaffe, and CS Ogg for 
Jezmussion ta study their pacisnts. and the staff of the Northwick 
Pa-k Clintal Research Centre coazulation labomtory for measur- 
cng cerebrcspmal fluid procoagulent activity 
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Short reports 


Endoscopic evacuation of an intracerebral and intraventricular 


haemorrhage 


E RITSCHL AND L M AUER” 


Departments of Paediatrics and *Neurosurgery, University of Graz, Austna 


SUMMARY An intracerebral and intraventricular 
haemorrhage associated with acute post-haem- 
orrhagic ventricular dilatation was evacuated under 
endoscopic view in a 9 day old preterm infant. 
Ventricular dilatation was arrested, but a moderate 
left spastic hemiparesis remained. The physical and 
mental development of the baby was normal. 


Intracerebral and intraventricular haemorrhage 
occurs in up to 43% of very low birthweight infants,’ 
and their prognosis 1s poor because of acute brain 
damage and post-haemorrhagic hydrocephalus.” °? 
We were unable to find any previously published 
reports of endoscopic evacuation of an intracerebral 
and intraventricular haemorrhage in neonates. 


Case report 


A boy weighing 1410 g was delivered by caesarean 
section at 30 weeks’ gestation. The Apgar score was 
4 at one minute and (after intubation) 8 at three 
munutes. Respiratory support was continued owing 
to wet lung. A routine echoencephalogram per- 
formed five hours after birth was normal and the 
baby was neurologically unremarkable. His condition 
deteriorated 43 hours later. While he was on 
continuous positive airway pressure he had repeated 
spells of severe apnoea with cyanosis and brady- 
cardia, apathy, and hypotonia as well as loss of 
prompt responses to stimulation which he had 
shown before. At this time brain ultrasonography 
showed an extensive haemorrhage in the nght 
frontoparietal region with displacement of the 
midline structure and blood 1n the lateral ventricles. 
Subsequent ultrasound examinations showed that 
the extent of the haemorrhage increased until the 
seventh day and that a rapid dilatation of the 
ventricles took place. The computed tomography 
(CT) scan findings on the eighth day are shown in 
fig la. The neurological state was unchanged 


There were no spontaneous movements and there 
were poor reactions to stimuli. Spontaneous 
breathing was infrequent and intermittent mandatory 
ventilation was therefore continued. 

Because of the relatively stable neurological state 
and vital signs, we decided to evacuate the intra- 
cerebral blood. We anticipated the procedure might 
lead to a reduction in the intracranial pressure as 
well as arresting the ventricular dilatation. We 
assumed that the dilatation was at least partially 
caused by occlusion of the interventricular foramina 
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Fig la Computed tomogram one day before surgery 
Blood clot ts situated in right anterior horn and 
perivenincular white matter (indicated by arrows) 
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by blood clot. On the mnth day, after general 
anaesthes:a, a right focntal trepanation (1 cm) was 
perforred A neuroendoscope with a built-in 
neodymium YAG laser (Storz type 26152 B) with an 
externa. shaft of 6-0 mmn in diameter was introduced 
under sonographic coatrol. A large part of the 
parenchymal portion of the haemorrhage was 
removed using endoscopic channels for irrigation 
and siction. The ventricular system was then 
entered and inspected and Llocd clot was removed 
from the anterior hora and cella med_a of the right 
lateral ventricle as wel as the mght irterventricular 
foramen.* > Finally an external Gram was placed 
into fhe right ante-for korn which permitted 
continuous measurement DË intrecrenial pressure 
and cereb-ospinal fluid production. 

Six hours after surg27y the patient’: neurologica! 
state Fad amproved considerably. He had normal 
muscle cone, prompt respcnses to pzinful stimuli. 
symmetrical movemea:s, and regular breathing. 
interm tent mandaton ventilation was therefore 
discontinued. Over tke next six days intracramial 
presswe was no more tan & mm Hg, aad ventricular 
fluid secreuon average 6 mi/dav (both measured by 
the external drain). Tte computed tomogram taken 
on the seventh postop2rative day (the drain having 
been removed a day tefcre) is shown in fig 1b. 
Subsequently ultrasourc imzging end transfontanelle 
measusements of the mtracranial presure (LADD 
M 100)) were carried ou. We noticed a slight 
enlargement of the left ventricle and a transient rise 
of the intracranial p-essu-e up to 15 mm Hg. 
Acetaz>_amide (50 mg/xg/day) was given from the 
12th to the 40th postoperatrve day. 

On ke 46th postod2ratve day the baby was 
discharged home. Befcre this, ultrasound examina- 
tion showed that the le ventricle was moderately 
enlarged (6 mm in width) and that there was a 
porencephalic cyst at ti2 site of the original paren- 
chymal haemorrhage @anmumicating with the right 
ventric.e (fig 2). Intracranizl pressure was 6-8 mm 
Hg, and the occipitofrcrtal 12ad circumference was 
growing along the 25th percentile. Tne baby had 
rormal muscle tone, symmetrical posture as well as 
spontaneous movemencs, gccd sucking, and he was 
gaining weight. Eleven dars before discharge we 
noticed a discrete penpheral paresis of the right 
facial nerve. We assumed that this was a congenital 
anomaly because there wz: also dysplasia of the 
ipsilate-el auricle. 

At 3 months of age he had gene-al muscular 
hypertcma with opisthotonus, asymmetric tonic 
neck refiex and asymmetric posture of the spine; 
intensive physiotherapy was started At 5 months he 
was following moving cbjects, grasping only with 
the rigHt hand, and craal activity of th= left leg was 
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Fig lb Computed tomogram seven days after surgery 
Rer- aitung blood clot ts indicated by arrows. 





Fig = Coronal ultrasound scan of the brain before 
discharge home. Note porencephalic cyst at site of original 
pareachymal haemorrhage on the right stde (arrows). 

Left vecuricle ıs moderately enlarged. 
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weak. At 9 months the spastic hemiparesis on the 
left side became more evident. Head circumference 
continued to grow along the 25th percentile, and 
echoencephalography confirmed that the width of 
the left ventricle and the porencephalic cyst had not 
increased in size. At 1 year the child was alert, was 
able to call ‘daddy’, and attempted to stand. He 
could walk freely at 16 months with a slight limp in 
the left leg. 


Discussion 


Large intracerebral and intraventricular haem- 
orrhage has been reported to be fatal in 76-100% 
of cases.'? Virtually all surviving patients have 
moderate to severe neurological deficits,’ and up to 
58% of them develop hydrocephalus.! It is unclear 
how much of the neurological deficit after such a 
haemorrhage is due to immediate parenchymal 
damage and how much is due to hydrocephalus.! © 
Shunt complications can make matters worse. 
Directly evacuating the parenchymal haemorrhage 
and intraventricular blood clots theoretically 
reduced two pathogenetic mechanisms. Firstly, 
pressure reduction alleviated ischaemic damage to 
the perifocal parenchyma; the rapid neurological 
improvement of our patient six hours postoperatively 
might support this. Secondly, evacuation of the 
blood clots possibly helped to arrest developing 
hydrocephalus which might have been produced by 


1165 


temporary occlusion of the interventricular fora- 
mina. As the dilatation of the ventricles was arrested 
at a moderate stage, definitive shunting or lumbar 
punctures were not necessary. 

It is impossible to determine whether evacuation 
of the haemorrhage influenced the outcome at 16 
months. Potential benefit of the procedure may be 
confined to the rapid relief of abnormal neurological 
signs in the acute stage of intracerebral and intra- 
ventricular haemorrhage, or it may also reduce the 
incidence of progressive post-haemorrhagic obstruc- 
tive hydrocephalus. 
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Atrial natriuretic peptide and patent ductus arteriosus in 


preterm infants 


W RASCHER AND H W SEYBERTH 


Department of Pediatrics, Children’s Hospital of the University of Heidelberg, Heidelberg, West Germany 


SUMMARY Preterm infants with symptomatic 
patent ductus arteriosus had considerably raised 
plasma concentrations of atrial natriuretic peptide. 
Surgical ligation of the patent ductus arteriosus was 
associated with an immediate fall in plasma atnal 
natriuretic peptide concentration. Thus left to nght 
shunting and left atrial distension may cause atrial 
natriuretic peptide release m preterm infants with 
patent ductus arteriosus. 


The existence of a natriuretic hormone released by 
atrial distension and volume expansion was post- 


ulated more than 30 years ago. Recently such a 
hormone, atrial natriuretic peptide, was discovered. ! 
It is produced by mammalian atriae, stored in 
granules of atrial myocytes and released into the 
circulation when volume expands and the atrium 
distends.+ * 

Preterm infants with symptomatic patent ductus 
arteriosus are a good group in which to study atrial 
natriuretic peptide release. In these infants arterial 
blood is shunted from the aortic root into the 
pulmonary circulation leading to an increase in 
pulmonary and left atrial blood volume and to a 
considerable rise in left atrial pressure.’ Thus if 
atrial distension is a major stimulus for atrial 
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natriuretic peptide release, patent ductus arteriosus 
ought tc be associated with raised concentrations of 
atrial natriuretic peptice and closure of the ductus 
should result in a drob in Dasma atral natriuretic 
peotide concentration 


Methods 


Siz preterm infants witt symptomatic patent ductus 
arberiosus who requirec assisted ventlation under- 
went surgical lization. The Clagnosis or symptomatic 
paent cuctus arteriosis with definite left to right 
shunting was based or the usual clinical criteria of 
typical left subclavculax murmu“, increased 
peiphere] pulses, rad ological evidence of car- 
dicmegaly, and increased pulmonary vascular mark- 
ings. All infants were ¿5o evaluated ty two dimen- 
siona_ ecnocardiograplir tc show the enlarged left 
atoum ead to exclude strcctural corgenital heart 
disease. Gestational age at birth ranged between 26 
and 34 weeks (median 30), tirth weigh between 850 
and 1520 g (median 1.75), end age at the time of 
operatioz between 7 enc.13 days median 10). 
Paent dictus erterios_ts was confirmed and hgated 
throuzh a left lateral thorzcotcmy. At operation, 
ductal demeter was at least the same as that of the 
aorta. 

A 1-5 nl sample of blood was taken into tubes 
cozted wath edetic acid tor ceterminatcon of plasma 
atr.al ne~riuretic peptide concentration. Routine 
blcod sampling was also donz about six hours before 
operation, and betweer. 16 and 24 hours afterwards. 
Blooc was centrifuged. immediately and plasma 
stored at —20°C until assaved. 

For comparison, plasma atrial natrivretic peptide 
corcentrations were meesured in 14 prsterm infants 
(gestatiomal age at bach from 29 to 34 weeks, 
median X ; age at blooc collectioa from 7 to 14 days, 
median 30). Apart fom prematunt, they were 
oeeltty snd did not require assisted ventilation 
whereas all the infants 34th patent ducus arteriosus 
required ıt throughout the study. Elasma atrial 
natriurete peptide co_cent-ations were measured 
by ~acioivimunoassay after extraction end corrected 
for incomplete recovery as recently described.‘ 
- Results ware expressed es mean (SD) end statistical 
comparisons were mace by anezlysis of variance. 


Results 


Mean (SL) plasma atric! natcuretic peptide concen- 
tration it premature nfzia-s with symptomatic 
patent dictus arteriosis was considerably raised 
compared with that of age matched ‘1ealthy’ pre- 
term necmates, being 279-5 (76-5) and 40-9 (21-7) 
fmcal/ml, ~espectively (¢-<0-D1). 
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Figure Plasma concentration of atrial natriuretic peptide 
in six preterm infants before @ and after O surgical ligation 
of patent ductus arteriosus. 


Surgical ligation of patent ductus arteriosus was 
associated with a fall of plasma atnal natriuretic 
peptide concentrations in all six infants (figure). The 
mean (SD) plasma atrial natriuretic peptide concen- 
tratian postoperatively was 107-8 (41-2) fmol/ml 
(p<0-01). Ligation did not influence serum concen- 
trations of sodium (135-0 (5-6) and 135-3 (5-6) 
mmol/l), protein (47-7 (9-1) and 47-0 (4-7) g/l), or 
creatinine (1-5 (0-6) and 1-4 (0-5) mg/dl). 


Discussion 


Mecianisms by which atrial natriuretic peptide is 
relecsed into the circulation have not yet been well 
defined in infants and children. We have recently 
shown that atrial natriuretic peptide is raised in 
children with fluid overload due to end stage renal 
disease when compared with children with chronic 
renal failure without volume expansion, and with 
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normal healthy children.* The association between 
the fall in atrial natriuretic peptide concentration 
and decrease in body weight after volume reduction 
by haemodialysis suggests that in children volume 
expansion releases atrial natriuretic peptide. In 
preterm infants plasma atrial natriuretic peptide 
concentrations are considerably raised on the 
second day of life and decrease to normal within 2 or 
3 weeks of age. Concentrations are raised in 
premature infants with increased sodium intake and 
are related to sodium excretion.® 

The localisation of the sensor of atrial natriuretic 
peptide release has not yet been clearly defined in 
clinical studies. Interruption of left to right shunting 
and decreased left atrial distension by surgical 
closure of the patent ductus arteriosus seems to be a 
good clinical model in which to study mechanisms of 
atrial natriuretic peptide release in preterm infants. 
The immediate drop in plasma atrial natriuretic 
peptide concentration by 72% when the ductus is 
closed in preterm infants may indicate that atrial 
distension due to left to right shunting 1s responsible 
for increased atrial natriuretic peptide release in 
preterm infants with patent ductus arteriosus. 

Raised plasma atrial natriuretic peptide concen- 
trations ın preterm infants with patent ductus 
arteriosus may help to preserve renal function and 
to antagonise the renal vasoconstrictor hormones 
that are raised in preterm infants with symptomatic 
patent ductus arteriosus. Although we did not 
measure renal function ın the present study, indirect 
evidence (unchanged body weight and stable plasma 
concentrations of sodium, protein, and creatinine) 


suggest that an appreciable reduction in unne flow 
did not occur in our preterm infants after closure of 
the ductus. This may be due to the fact that renal 
vasoconstrictor hormone concentrations fall at the 
same time and renal perfusion improves after 
abolishing the ductal steal phenomencn. 


This study was supported by a grant from the Deutsche Fors- 
chungsgemeinschaft (Ra 326/1-2) and HW Seyberth is ın receipt of 
a Heisenberg Stipend from the Deutsche Forschungsgemeinschaft 

We thank Dr RE Lang, German Institute for High Blood Pressure 
Research for developing the atrial natnuretic peptide radioummu- 
noassay and Mrs R Pfohler for technical assistance 
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Intestinal obstruction due to ingested Vaseline 


D W GOH AND R G BUICK 
The Children’s Hospital, Birmingham 


SUMMARY A case of intestinal obstruction due to 
ingested Vaseline (white soft paraffin) is described. 
While intestinal obstruction due to bezoars and 
impacted foodstuffs 1s uncommon, though well 
recognised, we know of no previous reports of 
obstruction caused by semisolid mineral matter. 


Case report 


A 13 month old girl was admitted having swallowed 
about 50 g of Vaseline. After confirmation from the 


Regional Poisons Unit that this substance was 
non-toxic she was observed overnight and dis- 
charged home the next day, well and asymptomatic. 

The following day she became irritable and unwell, 
began vomiting, and developed abdominal distension. 
She was readmitted to hospital four days later, having 
had no bowel action for two days. Her condition 
deteriorated and she was then transferred to this unit. 

She was obviously unwell, with a temperature of 
39°C; she was dehydrated and tachypnoeic with 
grunting, shallow respiration, and pronounced sub- 
costal and intercostal recession. The abdomen was 
grossly distended and tympanitic with general 


1168 


tence-ness Obstructi/2 bcwel sound: were present 
The rectum was emp-r and dilated. An abdominal 
rediograph (figure) sLowed grossly dlated loops of 
small bowel. After vigorous resuscitation lapar- 
orom} wes performed 

The entire small bowel was grossi? dilated. The 
ka-ge Ecwel was slightly dileted and there were large 
clampz of tenacious, solid material m the caecum 
erd transverse colon, Eut cone in the small bowel. 
The mesenteric glands were enlarged and inflamed, 
tut there was no perforanon cr periton#is The bowel 
wes ncrmelly rotated erd there was nd evidence of 
intussusception, bands, cr other causes of obstruction. 

The small bowel was deccmpressed Dy retrograde 
su ppirg. A large amount of gas anc bile stained 
flu d was aspirated through a nasogastnc tube. The 
lumps of Vaseline in ke caecum anc colon were 
then milked distally tc the rectum. The abdomen 
was closed and the Vaseline in the rectum washed 
out witi saline throug a rectal tube 

Her -eccvery was wreventful and she was dis- 
charged home on the mwth day, by which time she 
was feeding well and opening her bowels normally. 





Figure Abccmunal radiograph showing dilated ‘cops of 
small vowel with opaque masses in ccecwm and right colon 
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Discussion 


Svallowing non-digestible foreign material is a 
common occurrence, especially in childhood. Most 
forzign bodies which reach the stomach will pass 
through the gastrointestinal tract without complica- 
tioas, and surgical intervention is required only in a 
fer cases, even in small infants.! 

Complications that can arise from failure to pass a 
forzign body are ulceration, perforation, and ob- 
strection. Ulceration and perforation occur with 
long, sharp objects. Intestinal obstruction due to 
ing-sted foreign maternal ıs less common, and 
usually occurs with bezoars when the amount of 
mat2nial 1s large and has accumulated over a penod 
of ime?” 

Vaseline is a British trade name for white soft 
pareffin that has been bleached. It is a non-toxic, 
purtied, semisolid mixture of hydrocarbons 
obteined from petroleum, with a melting point of 
38°-56°C,* and was imitially considered unlikely to 
caus? any complications The enlarged, inflamed, 
mes: nteric glands found at operation suggest that 
ther- was an inflammatory response, perhaps as a 
resut of impurities present in the Vaseline. This 
wou account for the climcal signs of fever and 
abdcninal tenderness. 

W= do not understand why the material (which 
was ible to pass through the small bowel) should 
lodge in the caecum and colon where the lumen 1s 
greater and cause obstruction there. It is possible 
that ebsorption of water in the right colon (which ıs 
a ph-siological function) resulted in a tenacious 
comt- nation of faecal matenal and Vaseline which 
provei too much for the bowel peristalsis. 

Alfhough not applicable in this particular case 
becarse the overt signs of obstruction with perto- 
nism warranted urgent laparotomy, hyperosmolar 
contrast enema may be used to relieve intraluminal 
obstrixtion and should be considered so that lapar- 
otomy, might be avoided. 
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Perianal infection with group A streptococcus 


G FARMER 
West Middlesex Hospital, Isleworth, Middlesex 


SUMMARY Anal fissure in childhood usually heals 
quickly after treatment with stool softeners and a 
local anaesthetic ointment; infection does not 
usually occur. Two cases are reported in which 
Lancefield group A B haemolytic streptococci were 
isolated from cultures from the perianal skin, which 
was erythematous and excoriated. 


Case reports 


CASE 1 

An otherwise healthy 4 year old boy presented with 
a three week history of perianal irmtation and 
discharge. At first a white discharge had been 
noticed on his pyjamas. On closer examination his 
mother had found small pustules surrounding the 
anus and a small, immobile white streak which she 
assumed to be a threadworm. The whole family had 
beer: treated with piperazine for a week, but the 
patient’s symptoms had not improved. Miconazole 
and hydrocortisone cream had produced transient 
but incomplete relief of the irritation, and the 
discharge had continued. On examination the 
perianal region was erythematous and excoriated 
but no evidence of trauma was found. There was a 
sticky white discharge from the anus. He was treated 
with antiseptic baths and an emollient ointment, 
pending the results of a Sellotape test for thread- 
worm ova (negative) and culture of a perianal swab, 
which yielded a profuse growth of group A 
B haemolytic streptococci. An oral course of 
phenoxymethylpenicillin resulted in prompt and 
complete recovery. 


CASE 2 

An otherwise healthy 5 year old girl presented with 
a three week history of perianal rash, which had 
initially appeared as tiny, yellow headed pustules. 
The main symptoms were itching, pain on defeca- 
tion, and dysuria. There were no other urinary 
symptoms. Clotrimazole cream had been used for a 
week with no improvement. On examination there 
was erythema, excoriation, and fissuring surround- 
ing both the anus and vulva but more obvious 
around the anus. A Sellotape test for threadworm 
Ova was negative, but group A ß haemolytic 


streptocci were grown from culture of a penanal 
swab. She was asymptomatic after one week of oral 
treatment with phenoxymethylpenicillin. 

Neither child was systemically unwell, but both 
had suffered considerable discomfort. Bacterial 
cultures from other sites were not available. There 
were no signs of sexual interference. 


Discussion 


The duration of symptoms before antibiotics were 
started together with the prompt response to penicil- 
lin indicate that the streptococcus played a true 
pathogenic part in these two cases. 

Group A streptococci have been isolated from 
the perianal region in both symptomatic! and 
asymptomatic’ adults. Infections of both the vagina” 
and the perianal area* have been reported in 
children, although streptococcal infection is rarely 
mentioned in standard textbooks. In the 10 cases of 
perianal cellulitis due to group A streptococci that 
were described by Amren ef al the predominant 
features were intense erythema and swelling, the 
skin surface being mtact in all but one case.* Intense 
inflammation was also the principal feature in nine 
preadolescent girls with group A streptococcal 
vaginitis.? 

Perianal infection with group A streptococcus in 
childhood causes considerable discomfort, which 
may be unduly prolonged without appropriate 
antibiotic treatment It should be suspected when 
there is obvious inflammatory change, with or 
without fissuring or discharge. The cases reported 
here suggest that the presence of papules at an early 
stage may also be charactenstic. A perianal swab 
should be obtained ın all such cases. 

It is important to remain vigilant for sexual abuse. 
When group A streptococci are not isolated from 
perianal eruptions organisms related to sexually 
transmitted diseases should be sought. 


I thank Dr Peter Husband for permission to report these cases 
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Musc_e carnitine deficiercy presenting as familial fatal 


cardiomyopathy 


A A COLIN,* M JAFE," Y SHAPIRA,+ Z NE’EMAN,? A GUTMAN,§ AND S KORMAN* 


* Department of Paedertrics, Haifa Cay Medical Centre (Rothschild) and Faculty of Medicine, Technion- 
Iscae! Institute of Tecatoicgy, Haifa, and Departments of Paediatrics, Pathology, and §$Biochemistry, 


Hadaszca University Sosrttal, Jeruselem, Israel 


SUMNAR} Three siblamgs presented -vith fatal car- 
dismyopachy confirmed ty electror microscopy, 
ard ncrmal serum but low nuscle carnitine concen- 
trations A fourth had similar signs but remained 
asyorp-omatic. He was trezted with carnitine orally 
which rereased the concentration m muscle, though 
it remained below normal. Electroa microscopic 
features were unchanged. 


Carnitre deficiency was first described by Engel 
ard Anzelini in 1973.1 Carritine 1s a carrier ın the 
long chain fatty ac? transport sstem that is 
essent-al for the transcor: cf fatty adds across the 
inner mi-cchondrial membrane. Defidency of carnı- 
tine atfects mitochonidzial oxication of fatty acids 





F211 E&ctronphotomicograja of muscle biopsy 
specvr2n from case 3 showing a nyofibre with central 
nucleus “x16 500) 
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Fig2 Electronphotomicrograph of muscle biopsy 
specimen from case 4 showing irregular folds of 
sarcolemma. Note presence of small lipid droplets under the 
sarcolemma and between the myofibrils (X22 100) Inset: 
cluster of mitochondria with tubular cristae (X32 500) 


and results in the accumulation of lipids in the 
cytoplasm.” 

We describe a non-consanguinous Sephardic 
family with two healthy children and three children 
who presented with fatal cardiomyopathy probably 
due to muscle carnitine deficiency (fig 1). A sixth 
and youngest surviving sibling was asymptomatic at 


Table 


Vanable 


Sex 

Age at presentation 
Presenting illness 
Age at death 
Card:ac impairment 


Ches: x-ray 


Electrocarchogram 


Echecardiogram 


Carchac cathetertsation 


Serum glutamic 
oxaloacctic 
transaminase activity 
(normal=%40 U} 

Creatine 
phosphokinase 
(normal= <39 u) 

Serum carmtıne 
concentration 
(nmol ml) 
(normal=30-60) 

Muscle carnitine 
(micromole/g wet 
weight) (normal: 
above 1-5) 

Muscle biopsy: 
heematoxylin and 
eosin stain 


NADH and myosin 
stains adenosine 
tr: phosphatase 

Oil red o stain 


Electron microscopy 


Case 1 

Male 

3 years 

Wheezing 

4 years 

Right and left heart 
failure 

Enlarged heart size, 
decreased pulsations 

Left axis deviation, left 
ventricular 
hypertrophy, Q waves 
in Vse 


Not done 


Not done 
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Not done 


Not done 


Not done 


Not done 


Not donc 


Not done 


Not done 


Clinical and laboratory details of the siblings 


Case 2 


Male 

2 years 4 months 

Wheezing 

3 years 2 months 

Left heart failure, 
arrhythmia 

Enlarged heart size, 
pulmonary venous 
congestion 

Ventneular premature 
beats, nght bundle 
branch block, Q 
waves in Vgs ST 
elevation in Vis 

Dilatation and 
hypertrophy of left 
atnum and ventnile, 
ejection fraction 0 55 


Cardiomyopathy and 
mitral insufficiency 


Not done 


Not done 


Not done 
Not done 


Not done 


Not done 


Not done 


Not done 


Carnitine deficiency cardiomyopathy 


Case 3 


Female 

1 year 6 months 

Wheezing 

3 years 

Right and left heart 
failure 

Enlarged heart sıze, 
pulmonary venous 
congestion 

Left and right 
ventncular 
hypertrophy, Q waves 
and ST elevation in Í, 
AVL, Vs. 

Brventnicular 
hypertrophy, 
decreased 
contractility, 
thickening of mitral 
valve 

No anatonuc 
abnormality, 
decreased cardiac 
output conastent with 
cardiomyopathy 

=1100 


04 


Variation in fibre size, 
increased number of 
central nude, some 


fibres undergoing 
phagocytosis 

Preponderance of type 1 
myofibrils and 
atrophy of type 2 
fibres 

Enhancement of lipid 
Stain 


Increased number of 
myofibres with central 
nuclei, lipid droplets, 
sarcolemmal folds 
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Case 4 


Male 
10 months 


Normal 


Not done 


Normal 


0-33 


Vanatons n fibre size 


Preponderance of type 1 
fibres 


Increased amount of 
neutral Lipids 

Irregular folds of the 
sarcolemma, small 
lrpıd droplets, tubular 
cristae in 
mutochondna 
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th2 time of writing tit h= muscle carnitine de- 
Hder.cy. No chinical ruscie weakness was detected 
in ary of the cases. 


Cese reports 


TFe table shows the clinical ead laboratory details of 
tae four patients. Cases .-3 died, and case 4 
remained asymptomat c. Wten his mtscle carnitine 
deficiency was diagnosed tr=ztment w th oral carni- 
tine (<CO mg three times a day) was started. 
Fiepeated examination af=: an interval of four 
month: showed a rise r. serum carnithe concentra- 
tron t> 91-2 nmol/mi. Muscle carnitine soncentration 
was 0-© pmol/g wet we gbt wach, though still below 
normal was neverthel=ss acore tham double the 
vaue before treatmert. H.ological and electron 
micrcscapic examinaton = the second muscle 
bicpsy specimen were 11cha~ged (fig 2) There was 
no clin cal or laboratory evidznce of muscle, heart, 
or livez disease. 


Discussicn 


There are two forms of primary genetic carnitine 
de“iciemcy: systemic cernitine deficiercy is charac- 
=rsed Ey low concencrations of carmtine in both 
serum. and muscle, and muse e carnitme deficiency 
ty low concentrations m muscle but ncrmal concen- 
. trations :n serum.* Serum cernitine deficiency pre- 
serts most commonly as 2 syndrome similar to 
Reye’s A_sease,” * but a tamil al cardiomyopathy has 
also been described im whcn carnitine treatment 
leads to increased serum nd muscle carnitine 
corcentrations and imorovei cardiac function.* ° 
Musde carnitine def Genc~ usually resents with 
prcgressive muscle wea<nes: and is cften compli- 
cated by cardiomyopathy. Because decreased trans- 
port of carnitine into th2 muse e cell is the pathophy- 
so ogia. defect treatment w th oral carnitine is not 
ustally effective.? We xno of one case report, 
bowevrer. in which a success-al clinica. response to 


carnitine was described.° Muscle carnitine de- 
ficiency presenting as cardiomyopathy without 
noticeable muscular weakness has not previously 
been described as far as we know, although 
respiratory symptoms in children with carnitine 
deficiency and cardiomyopathy are common.‘ * 

Case 4 had a low muscle carnitine concentration 
but no clinical evidence of muscle or cardiac disease. 
This may be due to his being in the preclinical stage 
of the disease, but heterozygosity as the cause of the 
beman course cannot be excluded. Another possibil- 
ity is that he was responding to treatment as the 
muscle carnitine content increased. The histopatho- 
logical picture, however, did not improve over four 
months. 

The possibility of congestive cardiomyopathy 
being the only sign of muscle carnitine deficiency 
makes estimation of muscle carnitine concentration 
desirable in all cases of undiagnosed car- 
diomyopathy. Biochemical studies of muscle speci- 
mens obtained by needle biopsy are currently widely 
used and relatively easy to perform. 
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Glossal cysts in four infants 


M D HARARI, J K A CLEZY, AND E SHARP 


Goroka Base Hospital, Papua New Guinea 


SUMMARY Cysts at the base of the tongue causing 
stridor may be fatal if they are not recognised and 
treated. Digital palpation along the surface of the 
tongue to the epiglottis is a useful diagnostic 
meihod. An cperative technique that might avoid 
the need for tracheostomy is described. 


Cysts at the base of the tongue are a rare cause of 
stridor in infancy and may cause death if they are 
not treated. Tense midline swellings immediately 
superior to the epiglottis, they cause chronic or 
recurrent stridor, which usually starts soon after 
birth. We describe four mfants with glossal cysts 
who were seen at this hospital between April and 
December 1985. 


Case reports 


CASE I 

A 4 week old boy was referred with pneumonia, 
diagnosed on the basis of two days of cough and 
shortness of breath, and fever, tachypnoea, chest 
indrawing, and crepitations. The mother had noted 
noisy breathing and vomiting since birth. On 
examination the child was noted to have inspiratory 
siridor. A tense midline cyst measuring 1-5X1-5 cm 
was palpated just superior to the epiglottis by 
inserting the fifth finger along the upper surface of 
the tongue (figure). Direct laryngoscopy confirmed 
the presence of a cyst at the base of the tongue; it 
obscured any view of the epiglottis or vocal cords. 


Fifth finger 
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Figure Direct palpation of glossal cysts 
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A tracheostomy was performed under local 
anaesthesia. The cyst was incised yielding a viscous 
milky mucoid fluid and an endotracheal tube was 
easuy inserted before the cyst was deroofed. A 
tongue traction stitch was inserted in the hope that 
should postoperative swelling obstruct the upper 
airway the obstruction would be relieved by pulling 
the tongue forwards. This technique failed and 
tracheostomy was required for four days post- 
operatively. 


CASE 2 

A 4 month old boy was referred with a history of 
several episodes of ‘blocked nose, hoarse cry, and 
severe pneumonia.’ Examination showed a well 
child with no respiratory signs. Direct palpation of 
the tongue and direct laryngoscopy showed a cyst 
identical with that in case 1. At operation needle 
aspiration of the cyst without anaesthetic agarn 
yielded milky viscous fluid. An endotracheal tube 
was inserted and after some difficulty finding the 
roof of the deflated cyst it was excised. A tongue 
traction stitch was inserted because of postoperative 
stridor; this settled over three days. 


CASE 3 

An 18 month old girl was referred with a history of 
stridor since birth She had had three previous 
admissions to rural health centres with ‘pneumonia.’ 
A fifth finger inserted along the surface of the 
tongue, but not as far as the epiglottis, failed to 
palpate the cyst. It was later diagnosed by direct 
laryngoscopy under general anaesthesia. Cystectomy 
was difficult to perform and a tracheostomy was 
required for six weeks 


CASE 4 

A 3 month old boy was admitted with a diagnosis of 
upper respiratory infection and a blocked nose. 
Stridor was immediately apparent and a cyst 
identical with those in the previous cases was 
detected by palpating along the surface of the 
tongue The mother refused a tracheostomy and the 
child died suddenly of acute upper airways obstruc- 
tion three days later. 


Discussion 


Cysts arising from the dorsal surface of the tongue 
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may present with :tnder, feeding ditticulties, 
synptoms of inhalatiom, and respiracory distress ’ 
Scme anse from thyroglossal remnants and some 
are sir ple mucus retention cysts. Thy-oglossal! cysts 
at the upper end of the developmental tract occur in 
the region of the foramen caecum. Mucus retention 
cysts typically occur in the grocve between the 
tongue and epiglottis; the cysts reported here were 
probab'y of this last kind. 

Although these cysts are rare. they can be easily 
diagnosed. The technique of insertmg the little 
finger alorg the surface cZ the tongue has been 
recommended in the rovine examination of 
chi.drer wizh chronic or zectrrent scridor,' although 
it is not mentioned in standazd peediatric textbooks. 
Palvaticr. of a tense cys: 3y tne little finger produces 
an umristakable senset.on. We kave shown the 
use“ulness of this technique, althouga, as case 3 
illustrates, palpation mist extend to the epiglottis to 
avo.d mussing the cyst. 

We encountered several p2noperative problems. 
Tney inclided airways obstruction during induction 
of anazsthesia and postoperatively, and difficulties 
in finding the roof of the cyst once the contents had 
been aspirated. We therefore propase the following 
opezativ2 method: an anz2sthetic that can be 
inaaled should be given. and a traction stitch placed 
in tlhe tongue. Pulling “te tongue forward should 
reeve upper airway obstruction Cnce the child is 
paralysed a holding stitch should be mse-ted into the 
cyst roof to ellow the cor tents to Crain and facilitate 
endctranea intubation erd six ple mars pialisation. 
Postoperatively the tongue stitch should remain 
taped to the face until all stridor has resolved. This 
may avcid tracheostomy ith its pctential for 


serious complications in this age group.” ? Pre- 
operetive tracheostomy with local anaesthesia 
shculd be considered ın hospitals without an experi- 
encec paediatric anaesthetist. A vertical rather than 
a <ransverse incision is preferable for urgent 
tracheostomies because deviation from the midline 
is less likely to occur.* * The cosmetic result 1s quite 
acczpzable. 

Tze occurrence of four cases of glossal cysts ın a 
ninz month period in a population of about 300 000 
mar be a coincidence. Glossal cysts have not 
preicusly been reported from Papua New Guinea 
and. paediatricians and surgeons with considerable 
exp2riznce in the country have not seen a case (JKA 
Clezy et al, personal communication}, but previous 
cases could have been misdiagnosed as pneumonia, 
which is a common cause of death in this 
community. 


The zuthors acknowledge the help of Dr F Shann and Professor 
PD P-elan in preparing this manuscript 
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SUMMARY In two infants with distal renal tubular 
acidosss plcsrhate deplet cn as observed in the 
extrecelluler and intracellular compartments of the 
erythrocytes. Treatment co-rec-ed this disturbance 
over a period of several months. Cell phosphate 
deficiency nay contribute t> the adverse 2ffects of 
renal tubular acidosis on tone. 





Distal ternal tubular acidosis is characterised by low 
serum concentrations of bicarbonate, raised serum 
concen rations of chlonde, sustained metabolic aci- 
dosis and inadequate urinary acidification (pH >6). 
In addtan to hyperchloraemic acidosis, there is 
often a variety of associated disturbances in electro- 
lyte me-adolism lke hypokalaemia and hypercal- 
ciuria, ~ he clinical manifestations of these abnorma- 
lities may include muscle weakness, osteomalacia or 


rickets, growth retardation, and nephrocalcinosis 

This study follows the metabolic changes of 
phosphate in and out of the red cells, at both the 
acidotic stage and during treatment 


Patients and methods 


Two preterm infants (small for dates) with gesta- 
tional ages of 34 and 32 weeks and birth weights of 
1100 and 1130 g, respectively, were studied. Both 
neonates had previously been treated for late 
metabolic acidosis. The recurrence of acidosis in 
both infants at nine and 12 weeks after birth led to 
the diagnosis of hyperchloraemic acidosis and 
sodium bicarbonate was readministered. 

We measured serum calcium concentration by 
titraticn against edetic acid (Calcette model 4008, 
Precision System Inc, Massachusetts, United 
States), Alkaline phosphatase activity, adenosine 
triphosphate, and 2, 3 diphosphoglycerate concen- 
trations were measured photometrically with kits 
from Boehringer and Sigma Inorganic phosphate 
concentration in plasma and red cells was also 
measured photometrically by the method of Challa 
et alt Serum concentration of potassium was 
measured by flame photometry, serum bicarbonate 
with a pH blood gas analyser (Acid Base Laboratory, 
Radiometer, Copenhagen), and serum chlonde with 
the photometric method of Zall et al. 


Results 


The figure shows that the bicarbonate concentra- 
tions were low at the time of diagnosis (6 and 15-5 
mmol/l, respectively) and took about two months of 
treatment to be corrected. The chlonde concentra- 
trons took far longer to be corrected and even after a 
year’s -reatment the values in both infants were in 
the upper lımıt of normal. 

Serum concentration of calcium was low before 
treatment (2:13 and 1:78 mmol/l, respectively); 
administration of bicarbonate and 0-3 yug/d la 
hydroxyvitamin D3; (LaOHD3) ın the first week of 
treatment increased it. The dose of I@OHD3; was 
praduaily lowered to a maintenance dose of 0-05 
g/d. Plasma concentrations of inorganic phosphate 
were aiso low at diagnosis (1-43 and 1 03 mmol/l, 
respectively) and were corrected slowly over about 
two months The erythrocytes of these infants were 
found to be depleted of inorganic phosphate, with 
concentrations at the time of diagnosis of 0-26 and 
0-43 mmol/l (normal range 0:80-1:13 mmol/l) After 
administration of alkaline solutions they started to 
recover slowly, taking less than two months ın the 
first case and over six months in the second 

Alkaline phosphatase activities were high at 
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of two cases with renal tubular acidosis before and during 
treatment 


diagnosis in both cases but became normal within 
four months of treatment. The concentration of 
organic phosphate from adenosine triphosphate 
(ATP) in red blood cells was normal at the time of 
the diagnosis, when the cells were depleted of 
phosphate and did not change all through the study 
Concentrations of 2,3 diphosphoglycerate were low 
normal or low at diagnosis and increased after the 
administration of bicarbonate. 


Discussion 


Although it ıs well established that acidosis may 
result in the liberatron of phosphorus from organic 
compounds within cells, this hyperphosphataemia 
has been described in association with lactic acido- 
sis. Other data suggest that ammonium chloride 
induced acidosis is not associated with increases in 
plasma phosphorus.° 

In the two infants we studied with renal tubular 


1176 Archives of Diseasz in Chialhood, 1987, 62 


acidds.s phosphate depleton was found both ex- 
tracellularly and mside th: red blcod cells; deple- 
zion may have been found in other cells as well. 
reston et al report2i depetion in red blood cells, 
-eucocy-es, and platz ets inan adult zase of proximal! 
-enél tubular acidoss.* The intrace lular changes ın 
-he cese and the two we studied were more extensive 
char the extracellular ores and here was a time lag 
[or zepletion between the two compartments after 
creacrrent. Plasma morgaric phospaate returned to 
acrmz] long before the ch.onde ioa concentrations 
and the alkali reserves approached tormal limits In 
sonirast, mtracellutar mo-ganic phosphate started 
-evl2—ng at a lower rate and in tLe second infant 
-OVE up to six montas bezor2 it was in the normal 
range. It 1s worth netirg that this infant was 
diagnosed at a later stage (3 mcnths) when the 
alkelmme phosphatase was very high (500 IU; 
nemme! range 35--00) ard remained high jor a 
longer period than -n the arst chilc. 

Cespte the intracellular and extracellular morga- 
nic D-osphate depletion tle ATP concentrations in 
the erythrocytes of the two cases Gd not show any 
sigmiffcant changes and were within the normal 
limats. These findinz; were at variance with those of 
Preston et al, who scund en initial decrease in ATP 
that was corrected aiter a-month of treatment * He 
atir.buted this fall to intracellular acidosis due to 
potassium ion losses that rad keer exchanged with 
hydrogen ions. Acidosis inhibits glycolysis and 
consequently ATP preduction. In the two infants 
that re studied the plasma concencrations of potas- 
sium changed but were withir the normal range. 
Anotker reason for these -esults m_ght be that their 
study was of a chromic case cf rena. tubular acidosis 
in an edult who had alsc developed osteomalacia 
anc muscle weakness 

Changes in pH abo afrect the concentrations of 
2,3 cophosphoglycerate because acidosis leads to a 
fall amd alkalosis tc a rise-of this metabolite. In our 
twc cases the concemratioas of 2,3 diphosphoglycer- 
ate were low normal or low zt diagnosis and became 
normal within a month oi treatment. In the patient 
descr-bed by Preston er a! the recovery of the 
corcentration of 2,3 cipnosphoglycerate took far 
Icnzer (> four months}. 

Serum concentrztion o= calcium was abnormally 
Icw :n the second fant end low normal in the first 
but recovered afte- several weeks of treatment. As 
has b2en reported n the past increased rates of acid 
prcduction are accompatied by positive acid bal- 
ances, increased u-inary =xcrecion rates, and nega- 


tive calcium balances. The urinary losses of calcium 
that accompany increased rates of fixed acid produc- 
tion are the consequence of reduced net renal 
tutular calcium reabsorption that seems to be 
independent of parathyroid hormone and vitamin 
D.? 

The mechanisms by which augmented fixed acid 
production rates stimulate net bone resorption are 
noz yet fully defined as the activation of the 
parathyroid hormone/vitamin D endocrine system 
dozs not mediate the effect of acidosis. Bone 
resorption must be either stimulated by direct effect 
of acidosis or as a consequence of some as yet 
undefined humoral mechanism.° 

Although no radiological findings of rickets were 
evident, the alkaline phosphatase activities were 
adnormally high in both infants but started to 
bezome normal after treatment Phosphate deple- 
tron in cells might be one factor for disturbing bone 
metabolism, which is reflected in the high activities 
reported. 

From a clinical pomt of view late metabolic 
acidosis in small birth weight neonates should 
always be investigated for the pathological cause of 
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Oral desmopressin in neonatal diabetés insipidus 


S M STICK AND P R BETTS 


Princess Anne Maternity Hospital, Southampton 


SUMMARY A neonate with cranial diabetes insipidus 
was successfully treated with oral desmopressin. The 
patient had a midline cleft lip and palate and we 
obtained a more consistent response using the oral 
route than using the usual nasal route. 


Desmopressin has been the treatment of choice for 
cranial diabetes insipidus since its introduction in 
1972.! It ıs usually administered through the nose 
by nasal catheter or spray, but in a neonate with 
gross deformities of the oral and nasal cavities it is 
difficult to maintain a consistent response using this 
route. 


Case report 


A female infant was born at 38 weeks’ gestation, 
birth weight 2060 g (<third centile), with a midline 
cleft lip and palate. The cleft extended into the left 
nostril and there was free communication between 
the oral and nasal cavities to either side of an 
apparently well formed nasal septum. Her head 
c-rcumference was 29-0 cm. (<third centile); there 
were no other dysmorphic features. 

The baby fed well at the outset on formula milk. 
At the age of six days she developed bilateral 
purulent conjunctivitis due to simultaneous gono- 
coccal and chlamydial infections. This was success- 
fully treated with frequent saline washouts, in- 
travenous cefotaxime, oral erythromycin, and topical 
tetracycline. On day 8 she was noted to be hypernat- 
raemic, the plasma sodium concentration rising to 
158 mmol/l by day 12, but with normal concentra- 
tions of potassium and urea. At this time the plasma 
osmolality was 319 mOsm/kg H-O when the unne 
osmolality was 65 mOsm/kg HO on a random 
sample. 

Oral intake was by now more than 230 ml/kg/day 
and urine output greater than 100 mi/kg/day. Cra- 
nial diabetes insipidus was provisionally diagnosed 
and confirmed by giving desmopressin 400 ng 
intramuscularly after which the plasma sodium 
concentration fell from 164 mmol/l to 135 mmol/, 
the plasma osmolality fell from 329 mOsm/kg H,O 
to 284 mOsm/kg H20 and the unne osmolality rose 
to 156 mOsm/kg H20 from 65 mOsm/kg H2O. 


Treatment was started with desmopressin intra- 
nasally 1 pg twice daily through the intact nostril, 
but the child’s facial anatomy made it difficult to 
administer with accuracy and consequently her 
weight varied greatly from day to day. Hypernat- 
raemia persisted and unne output remained exces- 
sive (fig 1). 

At the age of 33 days desmopressin was given 
orally in a dose of 5 pg daily, increasing to twice 
daily to control her urine output adequately. On this 
regimen weight gain was appropriate (fig 1), and the 
plasma electrolyte concentrations and osmolality 
returned to normal. Urine osmolality was measured 
on ail specimens passed over a 24 hour period, and 
the results suggested that the duration of action of 
the oral desmopressin was about six hours (fig 2). 

Because of the presence of a preservative, chlor- 
butol 0-5%, in the nasal preparation we at first 
decided to use the injectable solution by the oral 
route. There are, however, no reports of adverse 
effects from enterally administered chiorbutol and 
therefore we changed to using the nasal solution. 
This preparation comes in oversized phials contain- 
ing 2:5 ml (250 mg) of desmopressin which was 
diluted to 10 ml with physiological saline. Using an 
oral syringe, 0-2 ml (5 pg) of the solution was given 
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into tae cropharynx tytce daily. This dose is about 
10 times greater than tnz appropriate nasal dose. 

Electro _yte concentrarions remainec within nor- 
mal linte and she was discharged at tne age of 41 
days weigting 3140 g. a<: follow up at the age of 52 
days plasma electrolyte corcentrations were nor- 
mal and she weighed 3c €0 pg. 

During her admission a computed tomogram of 
the brain Showed that at-ericrly the ventricles were 
poorly formed and the fak was absent. The cerebral 
hemisch2r2s, corpus celicsum, and cerebellum 
looked normal Plasma corcentrations of cortisol, 
thyroxine, and thyroid stimulating hormone were 
within normal limits. 


Discussion 


Pituitary hormone defictencies in assoc ation with 
midline facial defects have been well described, 
in particular septo-optic dysplasia, the holo- 
prosencerhzly spectrum. ? Our patient had an exten- 
sive midline facial cleft with evidence mom com- 
puted tomography of an in-rac-amel midl ne defect. 


Although the use of oral desmopressin has been 
ported in older children with cranial diabetes 
msipidus,* we could find no reports of its use in 
reonates. In our patient oral desmopressin proved 
s.iccessful in maintaining normal plasma electrolyte 
concentrations and weight gain in the first months of 
life. 

Although the effect of the oral desmopressin in 
the dose used seemed to last only about six hours we 
decided not to increase the size or frequency of the 
dose. This was to avoid water accumulation because 
pEsma electrolyte concentrations and weight gain 
were normal The period dunng which free water 
clearance remains negative can be expected to be 
prolonged by increasing the size of the oral dose.* 

Although there was no evidence of other hor- 
mena: deficiencies in our patient, her pituitary 
fumction will be investigated. 

The cost of the nasal preparation is about five 
times less than that of the injectable formula, but in 
neonates with cranial diabetes insipidus requiring 
treatment with desmopressin, the oral route is an 
effective alternative if the nasal route proves diffi- 
cul to use. 


We hank the nursing staff of the Princess Anne Hospital, special 
care baby unit for collecting specimens, and Mrs ED Stick for 
typirg the manuscript 
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Effect of pancuronium and pethidine on heart rate and blood 


pressure in ventilated infants 


V M MIALL-ALLEN AND A G L WHITELAW 


Department of Paediatrics and Neonatal Medicine, Royal Postgraduate Medical School, Hammersmith 


Hospital, London 


SUMMARY To investigate cardiovascular effects in 
32 ventilated neonates, given either pancuronium or 
pethidine, computer based data were analysed for 
five minutes preceding and for 20 minutes after 
administration of the drugs. Heart rate and direct 
mean arterial pressure remained unchanged but 
arterial pressure variability decreased with each 


drug. 


Pancuronium, a competitive, non-depolansing, 
neuromuscular blocking agent is often used in 
conjunction with mechanical ventilation in newborn 
infants. It may have atropine lke side effects. 
Increases in heart rate and blood pressure ın both 
children and adults have been reported.’ As would 
be expected with less vagally modulated hearts, 
studies generally show no change ın infants’ blood 
pressure though tachycardia has been reported.” 
There has been one anecdotal report of hypotension 
in association with pancuronium? but there ıs no 
pharmacological basis for this effect as ganglion 
blockade and histamine release are negligible.’ 
Theoretically changes in intrathoracic pressure 
associated with removal of spontaneous breathing 
effort may, however, decrease venous return and 
cardiac output; these in turn may lead to 
hypotension if ventilator settings are not approp- 
riately adjusted, particularly in the presence of 
hypovolaemia 

Opiates are also recommended to facilitate ven- 
ulation, and pethidine (a synthetic opiate) 1s exten- 
sively used in our unit Though it may produce 
transient orthostatic hypotension, studies have 
shown no effect on heart rate or blood pressure in 
supine unanaesthetised adults,* though a reduction 
in both was seen in anaesthetised patients.” We 
know of no relevant published reports concerning 
neonates. 

We have investigated the possible adverse car- 
diovascular effects of these commonly used drugs 
and their influence on blood pressure instability 
using data recorded on a microcomputer. 


Patients and methods 


Thirty two infants admitted to the neonatal unit at 


this hospital were enrolled in the study. All were 
being ventilated for respiratory distress syndrome 
and had an umbilical artery catheter in the thoracic 
aorta (Neocath Biomedical Sensors Ltd, High 
Wycombe, Buckinghamshire) None had received 
any drug except vitamin K and no colloid had been 
given in the hour preceding the study; skin perfu- 
sion, capillary filling. and urine output indicated 
normovolaemia. Procedures likely to affect the 
measurements were not carried out in the 15 
minutes before, or during the study time of 20 
minutes. The infants were each given a first dose of 
either pancuronium (0-1 mg/kg) or pethidine (stan- 
dard analgesic dose 1-0 mg/kg) to assist ventilation 
after independent assessment by house officers, the 
study being complete when there were 16 consecu- 
tive infants in each group The mean weight of those 
receiving pancuronium was 1100 g (range 640-2500) 
and the mean gestational age was 28 weeks (range 
25-33). In the group receiving pethidine the mean 
weight was 1000 g (range 480-1800) and mean 
gestational age 28 weeks (range 25-31). 

Blood pressure signals from a transducer (Medex 
MX800, Medex Inc, Haslingden, Rossendale, Lan- 
cashire) coupled to the umbilical artery catheter of 
each infant were relayed to a neonatal monitor 
(Model 431A Tektronix Ltd, Harpenden, Hertford- 
shire) that was interfaced with an analog digital 
converter and Apple Ile microcomputer. This 
method was chosen in preference to intermittent 
recording to produce the detail and continuity of a 
chart recorder but with more flexibility for storage 
and analysis of the data. Machine code software was 
designed to collect waveforms over a 20 second 
period and derive the heart rate, systolic pressure by 
averaging the peaks, and true mean arterial pressure 
(MAP), by analysis of the waveforms (digitising rate 
50/second). When considering the effect of the 
drugs, MAP values were compared, -MAP repre- 
senting the complete cardiac cycle and forming the 
basis of cerebral perfusion pressure calculation. As 
the waveforms were undamped, judged by the 
presence of a dicrotic notch, systolic pressure was 
accurate and used to derive the coefficient of 
variation as a measure of blood pressure instability 
based on the formula: coefficient of variation= 
[standard deviation/average systolic pressure] 


118) 


=100%20 second collecting phase. This required 
less microprocessing tine than making calculations 
based <n MAP. 

Tne records of heert race, MAP, and coefficient 
o7 vanizion, together with a marker when the drug 
was adrrinistered, we-e stcred (time intervals being 
indicazed) on floppy d scs, one to two records per 
mntte being derived, 20 s>conds sampling time/20 
seconcs processing time for each cycle. 


Results 


The records were averagei for the five minutes 
precedme then at 0 to 5_5 to 10, 10 to 15, and 15 to 
20 mim ite intervals aer the drug had been given 
(figure}. As there wese one or two orignal data 
pomts a minute, each derived data point repre- 
sented ebout seven values. Using the unpaired ¢ test 
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w= found no significant differences between the 
pwe-dose values of heart rate, MAP, or coefficient of 
veriation between the groups. Analysis of variance 
showed no significant changes in heart rate or MAP 
afer the dose of pancuronium or pethidine, though 
there was a tendency for heart rate to mse with 
pancuronium and fall with pethidine A significant 
recuction (p<0-001) was observed in the coefficient 
of variation of systolic arterial pressure at each 
tire point after pancuronium (from 5:0% to be- 
tween 1-9% and 2-6%) and after pethidine (from 
5-8% to between 4-0% and 4-3%). 


Discussion 


Fluctuation of MAP and cerebral blood flow vel- 
ocits may be associated with periventricular 
haemorrhage in preterm ventilated infants, and 
stab lisation may reduce the incidence.° In this study 
botk pethidine and pancuronium reduced fluctua- 
tion in MAP with no significant change in heart rate 
or MAP: thus they can both be used in ventilated 
infarts without increasing the rsk of cerebral 
ischa2mia. After the administration of pancuronium 
the keart rate did not rise to the same extent as in 
child-en and adults, presumably because there is less 
vagal tone in neonates. There was a highly signifi- 
cant tall in coefficient of variation after the adminis- 
tration of both drugs (from 5-0% to an average of 
2-1% after pancuronium and from 5:8% to an 
averaze of 4-1% after pethidine). 


We thark Mr J Messegeur for his invaluable help with software and 
Mr V aber for statistical advice. 
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J SALAZAR DE SOUSA, V ALMEIDA, AND J BRAY PINHEIRO 
Department of Paediatrics, Hospital de Santa Maria, University of Lisbon, Portugal 


SUMMARY An acute overdose of mfampicin in 
an 18 month old white infant ıs descnbed. The 
characteristic signs of the syndrome: orange-red 
discolouration of the skin, urine, and tears, facial 
pruritus, and periorbital oedema were present and 
the outcome was uneventful. Paediatricians should 
be aware of this peculiar yet easily identifiable 
syrdrome. 


Tcxic reactions to an overdose of rifampicin have 
been well described in a few adults,! * an adolescent 
girl, and in 19 children ın a day care centre 4 
Excluding one death associated with an extremely 
high overdose (60 g} all the other cases had 
uneventful outcomes. As far as we know this is the 
first report of the ‘red child (man) syndrome’ 
described ın European paediatric literature. 


Case report 


An 18 month old white girl was brought to the 
emergency unit because of intense facial glow and 
pruritus, severe periorbital oedema, and generalised 
crange-red discolouration of the skin and urine. Her 
mother was being treated for pulmonary tuber- 
culosis and the infant was being regularly treated 
with rifampicin because of a positive tuberculin 
patch test. Three and a half hours before admission 
she had been found playing with an empty bottle of 
zifampıcin, which should have contained about 100 
mi of a 2% suspension (2 g). One hour later facial 
glow and pruntus appeared, and in the next two 
hours rapidly increasing periorbital oedema was 
noticed. As the whole body skin, urine, saliva, and 
tears progressively appeared with an orange-red 
discolouration she was brought to the hospital. 

On admission she was apparently well, alert, and 
had no other abnormal signs During her hospital 
stay she passed red stools of normal consistency and 
had no vomiting or fever. Her haemoglobin 
concentration was 113 g/l and the white cell count 
was 22:9X10°/1 with 66% neutrophils; glutamic 
oxaloacetic transaminase activity was 20 U/l. She 
was discharged 12 hours later. The signs and 
symptoms persisted for a further 24 hours, pen- 
orbital oedema disappearing first. 

When she was re-examined one month later 


she had no complaints and was ın good health. 
Plasma protein concentration, serum transaminase, 
lactic dehydrogenase, y-glutamyltranspeptidase, 
and alkaline phosphatase activities were all within 
normal limits. 


Discussion 


The syndrome due to an acute overdose of rifam- 
picin is still unlikely to be recognised by many 
paediatricians. In the case reported here the 
association between rifampicin intake and orange- 
red discolouration of the skin, urine, and tears was 
strongly suggested by the history given by the 
mother. The severe periorbital oedema and the 
facial pruritus (two of the signs of rifampicin 
toxicity), however, were not recognised as such by 
the attending paediatrician who ascribed them to an 
allergic reaction. 

Rifampicin has an important place in the treat- 
ment of tuberculosis as well as in the prophylaxis of 
meningococcal infection. More recently it is also 
being recommended for the prevention of Haerno- 
philus influenzae type b disease.’ Therefore an 
increase in the number of cases of accidental 
rifampicin overdose intake must be expected. In the 
experience of our emergency unit identification of 
the drug in acute drug intoxication has not been 
possible in one fifth of the cases (J Sequeira, 
personal communication) 


We thank Dr Rosa Gouveia for her help in preparing the English 
version of this manuscript 
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Management of sexual abuse 


C J EQEBS AND J M WYNNE 


St Jamess University Hospital and tae General Infirma-y, Leeds 


In the United Kingécm se are witnessing the 
b2ginning of an explosi z2 ep demic of reported cases 
cz che sesual abuse of saildren. A sim lar epidemic 
scacted 15 years ago m the nited States. There 1s 
litte dcubt that this has arsen becau:e of greater 
putlic anz professional awareness and willingness to 
ircervere n a problem tkat kas been well known for 
gen2ratprs.! 2 

Recert research on boch sides of che Atlantic has 
shown tiat as many as pne in three td one in 10 
children— oys and gir s—are sexually abused in 
som2 way during chiidaood or adoleszence. This 
research has recently b22n well reviered.? 

Whils 2rdZessional awareness is increasing, so too 
B denia~shll the major obstacle i3 effective 
intervent cn It 1s true that prcfessionals are often 11] 
equipped to manage sexual ctuse in children and 
are lzarninz to cope oni" slowly. These are also 
many diff culties—mediczL, social, and legalan this 
complex area 

Pacdiatricians have dev2 opec skills in the diagno- 
sis and management cf ptysical abase (non- 
accidental irjury), as well as n2zlect, anc failure to 
thre. It seems netural, taeref>re, that they should 
also become involved in th= management of sexual 
abus2 usimg their own skills in addition to the new 
forensic skits needed. 

We woulc like to see paediatncians become 
increazingl: concerned, and children inerviewed 
and examir ed .n hospitals or health cegtret, and not 
in pciice stations where they have been exemined in 
the past. 

For >aediaricians to become involved is logical, 
because the complex nature of tne symptoms of the 
sexua_lv abvsed child implies the: many children will 
present witl undisclosed ab 13e—with genitel or anal 
symptoms. psychosomatic, emotional, or behav- 
ioural complemts—and because of prodems in 
develapment or educational attzinment. Paediatri- 
cians deal deily with thes2 problems and will 
increasimgly ~ecognise the sexually abused child who 
presen-s in this way, for wherever there are children 
there is sexual abuse of childzen, znd sooner or later 
the paedwatricien will find hin or herself conrronting 
a problem which 1s suspicious 3r diagnostic o? sexual 
abuse. Confiance in the p-oces3; of manazement 
will enccurage intervention oa behalf of the child. 


Presaring the ground: the multidisciplinary system‘ 


Mu-cisciplinary cooperation 1s mandatory in treat- 
ing ‘his, and other forms of abuse. The professional 
disc_ol:nes usually will be medicine, social work, the 
law,-and the police. Most cases will require support 
for *he child and family, including help from 
psycaologists, child psychiatrists, and social work- 
ers. hers include school nurses, health visitors, 
nursery workers, teachers, and youth workers. Care 
workers, including foster parents and residential 
home staff, must also participate in planning for the 
indiv zal child. Court and probation officers, and 
those: concerned with the perpetrators (including 
judges and magistrates) are vital links in helping the 
child. Cf the professional workers focusing on the 
child, the paediatrician and the child’s guardian 
ad lit-m have major roles. 

The nature of sexual abuse within the family often 
leaves the child unprotected by the mother, and 
others may have to take responsibility for the child. 
For th= paediatrician to become accepted within the 
profes ional network that manages these children he 
or she will need to develop links and contacts, 
preferebly before handling too many cases. In Leeds 
a multciisciplinary monthly meeting was organised 
in 198 so that interested professionals from all 
these f-oups could discuss a number of important 
issues Corceming the response to sexual abuse that 
would 22 made in Leeds. 

The isses were: 

1 The cefinition of sexual abuse, including the use 
of a -ommon language and fluency with sexual 
vocatlary. Overcoming the usual inhibitions 
about-discussing sexual matters and sexual abuse 
was a major goal. 

2 The dvzlopment of clear management plans for 
defini= and suspicious cases. 

3 The cvzlopment and use of new and existing 
procecures m cases of child abuse, including case 
confer=nces and registration. 

4 The dagnosis, including medical examinations, 
collector of evidence, and interviews. 

5 The fu ther management of the child and family. 

6 The response to the abusers/perpetrators. 

7 The co t and staffing and the need for additional 
resources 
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3 A multidisciplinary training programme 
The working party reported to the local area review 
committee, the multidisciplinary forum which 
carries responsibility in each area of the United 
Kingdom for dealing with child abuse l 
We consider that each area will need to establısh a 
small working group to formulate local policy and 
procedures. The police were included in all our 
discussions, but it is vital that a policeman with 
sufficient seniority to influence force policy attends. 
In our case we were unsuccessful, and the officers 
who attended were usually of the rank of inspector. 


Paediatrician’s role 


There are five main areas in which the paediatrician 
must play a part: diagnosis and reporting; obtaining 
legal advocacy for the child; counselling and help for 
the child and family, participation in management 
through case conferences and reviews, and training 


Table Principal indicators of sexual abuse* 


Presumptive indicators: 
Direct report from child 
Sexually transmitted disease 
Pregnancy 
Genital or anal trauma 


Pesstble indicators: 
Preschool— 
Inappropnate or excessive scxual interest, masturbatory 
activity 
Genital or anal inflammation, discharge, bleeding, or pain 
{also apparent pain on sitting or walking) 


Non-specific behaviour and clinical symptoms: 
Preschooi— 
Excessive clinging 
Sleep disturbance 
Encopresis or enuresis 
Abdominal pain, headaches 
Sudden changes in behaviour 
School age— 
Decrease in performance 
Truancy 
Enthusiasm for attendance even when ill 
Conversion hysteria 
Anxiety, depression, obsession 
Change in appetite 
Sleep disturbance 
Adolescence— 
Antisocial behaviour 
Truancy, running away 
Depression, poor self-esteem 
Drug abuse 
Self injury or overdose 
Promiscuity or prostitution 
Anorexia or obesity 
Overt ccncern about pregnancy 
Adoption of mother role 





This list is not exhaustive, and some seriously abused children will 
how none of these indicators, effectively concealing the abuse 
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personnel and developing services. Contact with 
secondary care physicians (in addition to the usual 
ones with primary care doctors working in general 
practice and the child health service) are important 
in child and adult psychiatry, paediatric surgery, 
genitounnary medicine, and occasionally pathology 
and gynaecology. 


Diagnosis 


Diagnosis traditionally follows case history, ex- 
amination, and in some cases laboratory investiga- 
tion. Most children are seen as outpatients, although 
bnef admission to hospital may be necessary for 
further investigation and protection in selected cases 
where the circumstances are not clear. 

Children should be seen in comfortable and 
pleasant surroundings, with space and toys. Plenty 
of tıme should be allowed but there is rarely enough, 
most of it being taken up in discussion and counsell- 
ing Children are often talked to away from parents, 
and the layout of the room should take this into 
account, avoiding the need for parents to return toa 
general waiting area. 

The case history should mclude an enquiry for 
common symptoms of abuse and the other condi- 
tions in the differential diagnosis Details of any 
disclosure should be recorded and the child helped 
to discuss with the doctor what has happened. Notes 
are best made concurrently or immediately after- 
wards, if possible. Defence lawyers and judges often 
check on this point. We always attempt to obtain as 
much information as possible from other agencies 
before seeing the child to build a complete picture. 


Types of referral 


Referrals follow direct disclosure by the child, or 
suspicion of abuse by a relative or caregiver, or by 
an unrelated third party who may be a professional. 
The reason for referral by a professional may not 
have been explained to a parent, and this can lead to 
difficulties in the consultation. Children who are 
relatives or friends of an abused child, or who have 
been in contact with a known offender, are also 
referred. In general, frank and honest discussion of 
the possibility of sexual abuse ıs the best policy. 
Sometimes, however, the doctor may wish to feel his 
way gradually, to see what information emerges, 
and approach the subyect of sexual abuse tndirectly 
(‘sometimes I see children who are wetting because 
someone has molested them—I always need to 
check with every child with this problem whether 
that could have happened to them’). 
Alternatively, the doctor may wait to discuss 
sexual abuse until after the examination, investiga- 
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ticn, o7 at a subsequent follow up appointment after 
other dizgnoses have been excluded 

reméture action or Tscussion abou sexual abuse 
cam be distressing and threatening te the family. 
Thts mar result in ta2 femily withdrawing and 
‘pulling down the shutcers’ in a way taat adversely 
affects vure management and follow up. If suspi- 
cion is urcesolved tt may be setter to develop a plan 
for supervision and foLaw up with others working 
wita the child and fam ly, thereby mantaming the 
concern at a professiojal level. 


Talking tc children 


Much of the evidence in cases of sexual abuse comes 
frem tne child’s history Mest paediatr.cians enjov 
talkng -c children, but may feel uncomfortable 
talxmg to ckildren abou: sexual matters ın general, 
and few icctors would te abe to talk about sexual 
abuse vihout feeling up-et. Gur former teacher, Dr 
Mickael 3uchanan, said, ‘vith all this talx of sex you 
would have to be an icce to te unmoved’. 

Tke approaches vary rd there ıs no single deal 
mz2thod. Some lawyers jucges, and policemen 
suggest that you can talx tc children as though 
interview.ng an adult, a: wel. as avoiding leading 
questions Al who worl with children know that 
this 12 impractical and thay it can be corfusing and 
unreclistic to a child. Direct questions sech as ‘has 
anyome tcuched your tuprence”’ will be necessary. 
Long interaews must be avoided, and ame spent 
gaimng a ch Id’s confidence is more productive than 
repetitive and exhausting cross questioring. 

Common sense dictete: that the child should be 
allowed tc Gescribe in deil what has heppened in 
their own wey, but to help the child it is necessary to 
reassure tre child constanti” thet they dav- not done 
wrorg, thet t is right to tell, and that yor will heip 
them witk che consecuemes of disclosure. The 
methods af <ommuniceticr wil vary according to 
the child’s developmental evel and skilb. Verbal 
disclosure may be too difficult for some children 
whe have bean told to ke2> quist. Other methods 
include the use of anatomically correct dols, ordin- 
ary do ls, crewing, or cirect demorstraticn by the 
child usinz thir own or s0m=2on2 els2’s body. There 
are no firm rules about the use of any of these 
matericls aid <lexibility of approach is the key to 
success Chilcren use a wice, ard scmetumes comi- 
cal, sexual vocabulary and c is important to check 
what this is and to use it crself in talking with the 
child. 

Disclosure may be made tefoze, during. or after 
the examninet.on and sometumes follows months or 
years acter -he event. Children may indicate they 
have a secrat. cannot talk to you, or say ‘I can’t 


remember or ‘I was asleep’. It 1s important that this 
is noted and communicated in reports so that work 
can be done to help the child to disclose later. 

Evidence ıs accumulating that fictitious reporting 
of sexual abuse by children is uncommon,” ° usually 
coniined to disturbed adolescents, and that children 
canrot and do not fantasise about specific sexual 
activities. Children should, therefore, usually be 
believed. 


-Med cal examination’ 8 


The purposes of this are threefold: 

1 To make a complete assessment of the child in 
terms of health, growth, and development, with 
special emphasis on emotional and behavioural 
aspects and problems which may or may not be 
directly linked with abuse. 

2 To collect and record forensic evidence of the 
abrse. 

3 To treat the child—this must be incorporated at 
eve-y Stage. 

It is assumed that paediatricians will be experienced 

in the assessment of the whole child. as in other 

types of abuse, and the discussion will be limited to a 

consiceration of the forensic and therapeutic 

aspects. 


GENERAL POINTS 

1 Abnormalities of the anus are found tn 40 to 50% 
of boys and girls, and in 50 to 60% of girls there 
are sulval abnormalities. 

2 Note the child’s demeanour during the examina- 
tion Is he or she angry, passive, cooperative, or 
frighzened? Many children will be unexpectedly 
coop2rative. 

3 Older children may refuse to be examined and 
they should be given the chance to return later 
when they have had time to think about things. It 
is never justifiable to force a child to be examined. 
Anaesthetics or sedation are occasionally used to 
exam ne children who would like to be examined 
but who cannot relax, or where there are injuries 
which need surgical attention (in our experience 
this is uncommon). 

4 The tse of an auroscope, or simple illuminated 
magnifier, for examination of the vulva 1s useful. 
We note the use of the colposcope to improve the 
recognition of hymenal scars and tears, with 
perhaps a 10% improvement in diagnostic rate.° 
We fe2l the colposcope is of fairly limited use in 
diagncsis. 

5 Photography is extremely useful. Our hospital 
photography departments have been very helpful, 
but on of us (OJH) uses a Nikon F301 camera 
with 1C5 mm F2-8 medical micro Nikkor lens and 


SB15 flash unit to record findings. We would 
caution the use of photographs alone when a 
further medical opinion is requested, especially 
where photographs are not of good quality or do 
not record the dynamic signs. 

Specific aspects include the following: 

{ Examination for injures, such as bruises, bites, 
and love bites or burns; the site of inyury—for 
example, around genitalia, thighs, lower abdo- 
men, and groins; grip marks, which may occa- 
sionally be seen on upper arms and knees; and 
bruising or redness of the perineum. 

2 Genitalia should be examined carefully. In boys 
the penis and testes are uncommon sites for 
injuries, and these have been recorded in only 1% 
of boys seen. Tears of the foreskin frenulum are 
occasionally found. In girls the breasts (in older 
children) may show signs of injury and bites; there 
may be labial reddening and bruising with exten- 
sion to perineum; the vulva may show abrasions, 
tears, bruises, and oedema. There may also be 
tears of the posterior fourchette and hymen, and 
the shape and size of the hymenal opening should 
be recorded. Under 6 years of age full penile 
penetration of the vagina is unusual and results in 
tears of the vagina. Dilatation of the hymen (in 
prepubertal children more than 0-5 cm is a rough 
zuide) may have occurred. Digital assessment of 
pirls after puberty should be made; 1f intercourse 
has taken place regularly two fingers may usually 
be imserted with ease. The anus should be 
examuned with the child ın the lateral position and 
buttocks gently parted. We do not routinely 
undertake digital or instrumental examination of 
anus and rectum. Examination of the anus 1s 
important,!° because one third of abused girls and 
two thirds of abused boys have signs here. There 
may be reddening and bruising around the anus 
and loss of the normal fold pattern. Tears are 
commonly multiple or, tf single, posteror. 
Measure the length and note the position. There 
may also be dilated veins, either ın a complete 
ring or just an arc, and swelling of the margin of 
the anus, as well as scars and skin tags. There may 
also be dilatation of the anus and reflex dilatation 
on minimal skin traction to the buttocks, and 
twitching. 

5 Signs of oral, pharyngeal, vaginal, and anal 
infection should be sought. In young children 
small nasopharyngeal swabs are useful, and one 
should establish with the laboratory which speci- 
mens they need to screen for gonorrhoea, chlamy- 
dia, and trichomonas. Children find it uncomfort- 
able having these specimens taken so the swabs 
should be dampened under the tap first: ıt may 
only be possible to do two swabs together. 
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Specific forensic evidence for example, cotton 
wool swabs, again moistened with tap water— 
should be taken from skin, mouth, vagina, and 
anus and tested for spermatazoa and acid phos- 
phatase, which are markers for semen. These 
swabs must be labelled and handed to a police 
officer who will send them for analysis. Forensic 
tests are most useful if done within 48 hours of the 
last contact, but most physicians working with 
abused children have noted that they are rarely 
helpful. 


EXPLANATION 

Throughout the examination, which begins with a 
general physical examination, it 1s important to 
explain every step and to reassure the child that he 
or she will be fine and that the symptoms will go. 
Children are beginning to ask about the possibility 
of acquiring AIDS and the need for serological 
testing ıs likely to increase. Other worries concern 
pregnancy and ‘damage’, which they fear may be 
lifelong. To some girls and families to hear, ‘the 
hymen ın intact’, is extremely helpful. Many boys 
fear themselves to be homosexual and this can be 
dispelled. 

The child needs to be told that the adult 1s entirely 
responsible for the abuse and that he or she is 
absolved from any blame or guilt. They need to 
know that they have been believed and that they will 
be helped. Finally, they need to know that they have 
acted correctly by disclosing the abuse and by 
allowing examination, the emphasis being on the 
child granting permission and thereby having con- 
trol over his or her own body. All this should be 
reinforced with the parents. 


The nature of evidence in sexual abuse 


Unlike physical abuse where much of the evidence 
lies in the injuries and the parents’ explanations, ın 
sexual abuse physical evidence may or may not be 
present and the degree of certainty that may be 
attached to it may vary. Gross evidence—for 
example multiple anal tears, reflex dilatation, and 
dilated veins—may indicate that penetration has 
taken place and that, in the absence of any other 
reasonable explanation, sexual abuse has occurred. 

Lesser physical evidence is said to be consistent 
with the allegation of abuse in the statement from 
the child. Absence of signs 1s normal in oral abuse or 
masturbatory activity of the adult by the child, but 
this clearly does not mean that the child has 
fabricated the story. Also, as the law stands at 
present, a clearly given history by a young child (too 
young to be sworn or affirmed) is inadequate for a 
prosecution without corroboration. 

The dynamic changes in the physical signs caused 
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by time have not yet keen reported, but it is clear 
that am <Enormal anus can return to aormal within 
days. we2ks, or months Fo low up examinations are 
justified and essential to document caanges and to 
Cistinguish normal armatomical variarts or disease 
from tne signs of abuse. 

When addressing the mode of transmission of 
sexually transmitted diseases in children, one 1s 
aware Df the occasional occurrence ef non-sexual 
transmcss.cn. We would sey that trensmission of 
gonorrkoza has been by sexuel con act—that is, 
sexual abuse, until proved otherwise. For other 
utfections (herpes simplex type 2, Trichomonas 
veginales. venereal warts, aad chlamydia) the evi- 
dence points to sexual contac: being the usual form 
of transmassion and their presence probably indi- 
cates sexual abuse. This subject has been well 
reviewed. ! 


Therapeutic aspects of the paediatric role 


Efforts to ntervene effecave.y on behaf of sexually 
abused children and to reduce tke emctional dam- 
age asscciated with thi- form of abus: should be 
mncorporated at every :tage. Many children have 
recalled =he process of qiestioning and examination 
as damagirg experience:. Th:s can be cvercome by 
an approach which is responsive tc the child’s needs. 
The issue of the sex of the examiner is less important 
than the sensitivity affordec to the culd, but a 
woman doctor should idz2allv be availabe for those 
children wto prefer and request one. Early counsel- 
ling may be undertaken 3y thz paediatrcian who is 
In a good position to ensure follow up and help for 
the child aid family. 


Talsxing to parents 


Abuse perpetrated witho the family aas special 
difficultes The perpetracor rey have bzen named 
clearly by tre child and immeciate steps -o separate 
the shild “rom the perpetrate: must be taken while 
further investigation ensu2s. In other circamstances, 
when the -der-tity of the p2-petrator 1s no” clear, it is 
protably be-ter to indicat= to the parents that there 
is evidence of sexual abus= anc that the child needs 
protectiom A statement tnat everyone in contact 
with the child is necessarily under suspicicn and that 
a police investigation i£ necessary -ometimes 
encourages £ reasonable sespoi3e from the family, 
althcugh dental of abuse 1s common. When the 
abuse is Drought out into the cpen, 2zither by 
disclosure or by professional intervention, 1s a 
dang=rous time for the chi:d, end we hare repeat- 
edly ound trat protection cannot reliably be left to 
the child's mether. 


Admission to hospital can be an option while 
investigation and further talking to the child con- 
tinaes, but access of the perpetrator to the child may 
cortinue and ensure that the child remains silent. 
Im mediate admission to a foster home or children’s 
hore is an alternative while investigation proceeds, 
wita supervised access to the child. Siblings and 
other children in close contact should also be seen 
anc examined m every case. It is unusual for abuse 
to be limited to one child ın a family and common 
for all the children to have been abused. 


Reports and responsibility of other agencies 


In tais country responsibility under the law for the 
prowction of children rests with the social service 
dep :rtments in each area, the National Society for 
the -revention of Cruelty to Children, and with the 
poli e. All are empowered to take immediate and 
cont nuing responsibility for children thought to be 
at rizk. The police also have the responsibility to pre- 
vent:and detect crime and maintain the rule of law. 

Every investigation should involve the police and 
one of the two child protection agencies. Where a 
diag-osis ıs clear, immediate referral to both agen- 
cies & the next step for the paediatrician, remember- 
ing tne need to sefeguard other children who may 
be, cr have been, in contact with the perpetrator. 
Whe e the diagnosis 1s uncertain, the paediatrician 
may rave to assess carefully, preferably in informal 
discussions with the police and social workers, how 
best © proceed. Increasing cooperation and confi- 
dence among agencies, hopefully through joint con- 
sultaton and working, should foster earlier com- 
munb-.ation and discussion between people who trust 
one <10ther to avoid precipitate, hasty, or unwise 
actor on the one hand, or mappropriate delay or 
inacti~ity which leaves the child at continuing risk on 
the otaer. 

A medical report should be written for use by 
social services. This may contain the sort of informa- 
tion wich will be useful in the juvenile court, but a 
different report in the form of a statement should be 
writtex for the police. Police statements should list 
the symptoms and details of the physical condition 
as wel as the allegations the child has made and 
wheth -r the physical symptoms are consistent with 
the cE-ld’s story. I: is important that the doctor 
expres es an opinion. We find the phrase ‘consistent 
with’ i usually appropriate. It is important to keep 
the family doctor, as well as the other agencies, ın 
touch ith what is going on. 

Evic2nce given in court, and also the expertise 
and professional standing of the paediatrician as a 
witness. will be cross ‘examined. The evidence 
should be given in a way which leaves the court to 


decide whether the child has been abused. Sexual 
abuse is what the law says it 1s; the best approach 1s 
to say that the history and examination are consis- 
tent with sexual abuse and be prepared to discuss 
what else they may be consistent with. There are 
usually few other relevant options, but defence 
lawyers will raise them. Other doctors may be 
available to challenge the findings, and ıt is reason- 
able to point out to the court that this difficulty ts 
well recognised in these cases. 


Case conferences 


Cese conferences are called following diagnosis but, 
as long as protective action has been taken, their 
timing will depend on discussion between agencies 
The tasks are broadly similar to those facing case 
conferences for physical abuse, and children may be 
registered under the separate category of sexual 
abuse We believe doctors should provide both 
written and verbal evidence to the conference when 
practically possible. 


Treatment for child and family 


There are no simple rules as to which child or family 
will benefit from help The paediatrician, in con- 
junction with other agencies, shares responsibility 
for ensuring that adequate help is offered in the 
form of individual, group, family, or part family 
therapy, as appropriate. This work is undertaken by 
social workers and also within departments of child 
psychology and psychiatry. The difficulties encoun- 
tered in treatment are such that a structural multi- 
disciplinary approach, backed by statutory legal 
measures In some cases, 1s essential. We have found 
that there is no place for ‘going it alone’, although 
families may wish to encourage doctors not to pass 
on information to other agencies; we would discour- 
age adopting that approach. Making the vital link 
from the paediatrician to the helper can be made 
easier by close working and joint clinics. One of us 
has experience of working in a family treatment 
group and the other does a joint clinic with a child 
psychiatrist. Further follow up visits by a paediatri- 
cian are not required in most cases, but children and 
families should always be encouraged to return to 
discuss further worries. 

Professional needs for support for the people 
working in this area are met in Leeds by the team 
approach. and we would suggest that paediatricians 
do not attempt to tackle this problem alone. Ideally, 
having two paediatricians, who can call on one 
another for second opinions and discussion, is recom- 
mended. Our team includes social workers and a 
psychologist whois trained tn psychotherapy. Regular 
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monthly meetings with the others working intensively 
in child sexual abuse have proved valuable. 


Conclusion 


There is increasing evidence of the initial and long 
term harmful effects on children of sexual abuse. 
On a global scale the scope of widespread abuse, 
neglect, and exploitation of children is being 
acknowledged.'> Those who are prepared to work 
on behalf of children will need to be backed u 
strongly at a personal as well as professional level.’ 
Sexual abuse is the abuse of adult power. Not only 
does the professional need to confront the results of 
this abuse for the sake of the child, but also on 
behalf of the power structures in society, the family, 
and the law, which so often fail to protect and care 
for children. This personal view sets out our initial 
conclusions in a new and rapidly expanding field. 
Everybody who involves themselves ın this problem 
will have to resolve these and many other issues to 
their own satisfaction. 


Management of sexual abuse 
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Over the past few years there has been a consider- 
abis increase in the recdznit.on end reporting of the 
sexual etase of childrer.‘ ? 4 though tke child often 
reveals tae abuse to an adult such as a parent or 
teacher physicians wkc provide mecical care to 
chikirer tmcluding paediatritians and general prac- 
titicners) are often the “irst professionals to suspect 
that abuse has occurrec. Much has teen written 
about the possible presentations of sexwally abused 
children from vaginal discherge to symptoms less 
obv-ously related to sexwal atuse such as abdominal 
pair, enccpresis, or ruining away from home.’ 4 
The-e are an increasing number of reports of the 
variety cf physical findimgs** anc on tke appropri- 
ate .abo-atory investigations? ? Y Despite this in- 
crease im attention to tke problem, however, little 
has >een written about how the physician should 
raise the zossible diagncsis >f sexual abuse with 
either the sarent or chid. 


Raising tae possibility o7 sexual abuse 


In a Coctcr’: surgery concern azout sexua abuse can 
be raised in two differen: ways. Firstly, the parent 
(usually tae mother) or cccassonally an older child 
or addlescemt raises the issue aith the doctor. The 
parent is s2e<ing help to d_scover what has happened 
and tc protect the child For examp-_e, a mother may 
mention thet she is worried about sexual abuse 
because last week her 7 y2zr a d daughte~ said that 
her urcle Sad been rude vith he-.’ The mother does 
not think -Fat her daughter is making th.s up, but 
canno be sure. By raisirg the issue she is giving 
implic.t fetrission for the Coctor to talk tc the child 
about the event and carry out an aprpropnate 
medical examination. 

By contrasz, the 1ssue can be raised 1f tre doctor, 
during the evaluation of tre child, becomes 
suspicious about the possibrlity of sexual abuse In 
such crcumszances he wil be faced wita several 
questicns Could the chi have been sexually 
abused, or cculd there be some other explanation 
for his findings? What is ta2 best way to rarse the 
issue with the parent(s) and chikd, keeping in mind 


that the parents might be offended and angry? If 
direst questions are asked and the child demes that 
anything has happened, has the diagnosis of sexual 
abuse been excluded? How much questioning is 
necessary before being reasonably certain that 
nothing has happened (given that it may be imposs- 
ible zo exclude completely such a diagnosis)? 

Ttere are at least three different circumstances 
wher there is no direct allegation but when the 
doctar may consider the diagnosis of sexual abuse 
and aave to ask questions of the parent and child. 
Thesz are: 

t) when a child has a complaint that might be 
direc ly related to the possibility of sexual abuse, 
such =s a girl with a vaginal discharge; 

(i) when a child has a complaint that is not 
directly related to the possibility of sexual abuse, 
such es abdominal pain or encopresis; 

(a1) when a child has no complaint but an 
incidental finding, such as an enlarged hymenal 
ring, makes the doctor suspicious. 


A COM=LAINT RELATED TO THE POSSIBILITY OF SEXUAL 
ABUSE 

The first ıs perhaps the easiest occasion on which to 
raise tie question of sexual abuse. Direct questions 
may be part of the history taking before examining 
the chid: ‘Do you have any idea how your daughter 
got ths vaginal discharge?’ ‘Could anyone have 
touched her in the vaginal area where she is having 
this prablem?’ When a preadolescent child is being 
examined with the mother ın the room, ıt might be 
approp-iate to ask the mother’s permission to talk to 
the chid: Td like to ask your daughter some 
questions about the same topic, as well.’ During the 
examination of the child’s vulva, the doctor might 
ask, ‘What do you call this part of your body? What 
comes trom there?’ If the child has difficulty 
answering, the mother may be asked what the family 
calls thet part of the body. The doctor may then ask 
about tcuching: ‘Has anyone touched you there?’ If 
the chili denies that anyone has touched her, the 
doctor may ask about who helps her in the bath: 
‘Who weshes you there? Do you wash yourself there 
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now or does someone help you?’ ‘Does anyone ever 
put dintments or medications there?’ ‘Does anyone 
else ever touch you there?’ Watching the way that 
the mother or child responds may be as helpful as 
the actual responses to the questions. For example, 
the doctor may be less concerned about the possibil- 
ity of sexual abuse if the child seems relaxed for the 
setting and answers questions appropriately (this 
may include embarrassment or amusement, or both, 
at the questions about names of parts of the body or 
amazement at questions about who touches her 
private parts). In contrast, more worrying kinds of 
responses might include obvious changes in mood 
after specific questions (such as looking sad, fnght- 
ened, or ‘frozen’), more difficulties than expected 
for age in answerng certain questions; or a string of 
‘No’ responses that seem to shut out the interviewer 
or to be overinsistent denials rather than statements 
that nothing has happened. 

At this point, experts in interviewing young 
children suspected of being sexually abused, might 
try a more indirect approach by using hypothetical 
questions to find out if abuse has occurred " 
Although we described this technique, we believe 
that it should be used sparingly if at all, except by 
experts, because of the difficulty in interpreting the 
child’s responses. Examples of such questions (to 
the mother) would be; ‘If someone had touched her 
there, who would she tell?’ and to the girl, ‘If 
someone had touched you, who would you tell?’ ‘If 
you were touched, would it be a nice touch or a rude 
touch?’ ‘Would it have hurt a lot or a little?’ “Would 
it be more rude if you were touched by someone 
who was not part of your family or was in your 
family, like your father, sister, or brother?’ This 
style of questioning may be helpful when asking 
about difficult or sensitive topics when it may be 
considerably more difficult for the child to say what 
has happened than to deny it By not asking direct 
questions, the child has the opportunity to indicate 
what he or she may do (or have done) For instance, 
a child who has been abused may respond with more 
details than would be expected for a child of that age 
who has not been abused, who might say that she 
doesn’t really know whether it would hurt ‘a lot or a 
little.’ 

Finally, a few direct questions may help the child 
to indicate what has happened. ‘Has anyone 
touched you there?’ ‘Does your daddy or your sister 
or your brother ever touch you there?’ Of course, it 
is important to know who is in the family and 
household and who else looks after the child. 

If the answers to such questions do not raise 
concern about the possibility of sexual abuse and if 
the medical examination is negative it would be 
reasonable to assume that the child has not been 


What to ask when sexual abuse ıs suspected 1189 


abused. If, however, either the responses or the 
medical examination raise concern, then arrange- 
ments should be made for a case conference to be 
convened and for the child to be interviewed more 
extensively by a clinician with special expertise in 
the diagnosis and treatment of sexual abuse. If the 
parent asks why you are concerned about sexual 
abuse, it is easy to explain that because of all the 
recent publicity about the problem, it 1s medically 
indicated to ask such questions. 


A COMPLAINT NOT DIRECTLY RELATED TO THE 
POSSIBILITY OF SEXUAL ABUSE 
Under these circumstances the doctor may be asked 
to evaluate a child with a psychosomatic complaint 
such as abdominal pain, anorexia, or a psychiatric 
symptom such as attempted suicide. After taking a 
complete history and examining the child ıt may be 
appropriate to interview him or her alone. How 
should one go about introducing the topic of sexual 
abuse? During the interview the doctor may explain 
that sometimes problems like the one that the child 
has are not due to physical abnormalities, but rather 
to tensions or worries, particularly secret ones, and 
that there are lots of kinds of wornes that children 
have that may cause such symptoms. After this kind 
of statement the doctor may mention various kinds 
of worries and secrets including the possibility that 
someone has been abusing the child 

Of course, the extent of the exploration would 
depend on the results of the examination so far. If ıt 
is clear from the history that the abdominal! pain is 
due to recent identifiable stresses ın the child’s life, 
such as difficulties at school or parental discord, 
then one would be less likely to explore extensively 
the possibility of sexual abuse. On the other hand, ıf 
the cause of the symptom 1s not clear, then it would 
be reasonable to spend a portion of the mterview 
asking about sexual abuse: ‘Sometimes children like 
you who are having difficulties with soiling have 
been hurt or touched in a bad way on the bottom; 
could that ever have happened to you?’ Or, ‘Some- 
times children who have pain like yours are worried 
because someone has been touching them in a way 
that they don’t like, but they don’t know how to stop 
it or who to tell about it. Has that been happening to 
you?’ ‘Even if ıt has happened, most children find ıt 
very difficult to talk about. Have you been worried 
about that?’ Because it is often difficult for the child 
both to talk about the abuse (if ıt has happened) and 
to find the right words to describe the events, a 
denial should be considered in the same way as 
denials about other painful topics; the questions 
may have to be repeated in future, and the doctor 
should be willing to listen to the child if he or she 
makes oblique references to the topic. 
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A SUSPICION OF SEXUAL ABUSE BASED ON A ROUTINE 
PHYSICAL EXAMINATION 

The most difficult sitLetior occurs waen ar abnor- 
mality ts detected on a routine examination that 
rases -ke possibility o? sexual abuse That tie child 
and parent have not com2 to tne doctor with a 
sp2cifie complaint mzEes the situaton especially 
ditficuit. There is alwayz the temptaticn to ignore or 
belittle the finding and ncz to mentiona it, as might 
oczur after detecting < soft heart mucmur gnd not 
ment-oning it to save the perents from worrving. A 
mere -easonable approach, especialy if one ıs 
uncertein about the abrormality. is to zefer tke child 
to a dcctor with expe-rence in exammhiung s2xually 
abused children In discussi g the phys cal finding, a 
direct approach often works best: ‘I'vemoticed what 
locks kke an abnormelty at the opening cf your 
chid’s vagina. I’m not 190% sure, but I think there 
i$ Some scar tissue there. Do you know -f anycne has 
been toiching or hurting your daughter down there? 
I may need to do some further investigations. I 
would like to talk to your daughter for £ few minutes 
alone, end then I think that it would te best if she 
was exa-rined by somecre vith more expertise than 
me.’ The types of questions to the child that follow 
would te similar to those pr2sentec above. 


The interview with the child and further acticn 


Because the child and perex: have ostensibly come 
to the doctor for an evaliation of a phys cal problem 
cr for a check up, the questioas about tke possbility 
of sexua abuse should b2 asked with care and efter a 
rapport has been estat! shed. Althouzh it 2 not 
unreasoneble to ask the child questions with the 
parent ia the room, there may te times when the 
child may not be able te sav what has Lappered in 
the adult’s presence The child may be worried that 
his moth2r might blame Him “or whet happened, or 
he ray te worried because the parent im the room is 
the ebuser. If the child seems aesitam in zhe pacent’s 
presence or if the parent alaays answers for the 
chile, it may be helpful -o see the child alone for a 
few minctes. Children who are at least » or 7 years 
old migh: be seen alone tror the begimning cf the 
interview. 

There are times when E is better not to. ask further 
ques-ions. A child may become so upset tkat it 
would be wise to stop the interview and indicate to 
the chic that she appears very upset by the 
questions and that it is cifficilt to talk about such 
topics. To make clear tc the child that the doctor 
recognises her pain, it may be helpful te add, ‘I’m 
worrted tnat you were towchec in a wa? that may 
have beer rude, and I wculd lake to errarge for you 
to talk to someone else abou! what happened.’ In 


su h a case an inpatient evaluation may be helpful, 
and this should be dicussed with the parent before 
mentioning 1t to the child. 

i some circumstances the gender of the doctor 
mey influence whether the child feels comfortable 
en~ugh to be able to answer questions about the 
abse As most offenders are male, there may be 
times when a male doctor may be more successful 
int-rviewing a child in the presence of a female 
coLeague; likewise, pairing a female doctor with a 
mæe colleague may sometimes be helpful. 


RACING THE POSSIBILITY OF SEXUAL ABUSE 
The imtial question about the possibility of sexual 
abise is more difficult to ask in theory than in 
reaity. Although parents may be surprised, 
alawmed, or angered, they have certainly heard 
abcat such problems and do not find the question 
unr=asonable. The major difficulty for the doctor 1s 
ther to know when a denial, particularly by a child, 
truly indicates that nothing has happened as 
opposed to a false statement because of previous 
threats or wornes about revealing the secret.!* As in 
the assessment of other clinical problems, the 
info-mation provided by the child has to be amalga- 
mated with other data, including the child’s be- 
havioural symptoms (the teacher reports that the 
chile has been repeatedly touching other children in 
the zenital region); the medical history (recurrent 
episodes of vaginal discharge), the family history; 
the physical examination; and the laboratory investi- 
gaticns. If the hymenal ring looks slightly enlarged, 
but “he remainder of the data do not give cause for 
concem, it may be best to re-examine the child in 
seve-al months and in the meantime assume that the 
chilc has not been abused. On the other hand, if 
Neis-eria gonorrhoeae is cultured from a vaginal 
disckzrge sexual abuse has occurred regardless of 
any ztatement that nothing has happened. 

In proceeding with the intial evaluation, the 
phys<ian should be prepared to make several 
umpcrtant decisions: 


WHO SHOULD BE TOLD ABOUT THE SUSPICION OF 
SEXU .L ABUSE? 


Tellir:z the parent 

If information from the interview or physical ex- 
aminstion indicates that the child has been sexually 
abused, it is best to inform the parent of the 
findings. If, however, the doctor is concerned about 
the p-assibility of sexual abuse but cannot make a 
clinic! diagnosis then he or she has to decide how 
much +o tell the parent. Usually the doctor outlines 
the ccncerns and the recommendations for further 
evaluction; on rare occasions, however, it would not 
be in me child’s best interests to indicate the specific 


concerns P For example if the doctor 1s worried that 
the accompanying parent 1s involved in the abuse, 
he might withhold the details from the parent for 
fear that he or she may pressure the child not to talk 
further. Under such circumstances, the doctor may 
say: “Your daughter appears to have some wormies, 
and Id like to arrange for her to talk with someone 
in more detail about these.’ 


Informing the social services department 

In the United States the laws of each state require 
that the doctor report cases of suspected sexual 
abuse, not just confirmed cases, to the state’s 
protective service agency. In the United Kingdom 
reporting of child maltreatment is not compulsory. 
The guidelines, Child abuse—working together, from 
the Department of Health and Social Security, 
however,’* recommend that cases of suspected 
sexual abuse should be reported to the local social 
services department or the National Society for the 
Prevention of Cruelty to Children (NSPCC), and 
through these agencies to the police so that there 
can be a thorough investigation of the allegation. 
Witaout such a referral ıt 1s usually impossible to 
carry out an adequate evaluation or to ensure 
protection of the child. As part of this evaluation the 
social services, the NSPCC, or the police may ask 
for assistance from a variety of specialists (paediatri- 
cian, police surgeon, child psychiatrist, child psycho- 
logist, and so on). At some time, either dunng the 
initial investigation or shortly thereafter, a case 
conference should be held, and the findings dis- 
cussed by all who have been involved in the 
investigation and who have responsibility for provid- 
ing services to the child and family. 


IF SEXUAL ABUSE IS SUSPECTED, SHOULD THE CHILD BE 
ALLOWED TO GO HOME? 

The decision to allow a child to go home should be 
made jointly with the social worker (sometimes only 
after an initial case conference) and will depend on 
the certainty of the diagnosis, the safety of the 
current living arrangements, and the ability of the 
parent to protect the child. For instance, if there is a 
strong suspicion that abuse has occurred from the 
child’s evidence alone, but the mother seems to 
believe her child and understand the concerns, and 
if the child will not be living with the alleged 
perpetrator until the matter 1s resolved, then it 
seems appropnate to allow the child to go home. 
There are, however, three risks to allowing a child 
who 1s being abused to return home. The child may 
be threatened and told not to say anything else 
about the abuse, subsequently retracting her or his 
statement; the child may continue to be sexually 
abused; or the child may be physically abused for 
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revealing the secret. Obviously, all three of these 
possibilities are highly dangerous for the child. If the 
doctors decide that it 1s not safe for the child to 
return home he or she may stay with a relative, be 
placed in an emergency foster home, or be admitted 
to hospital until a more appropriate arrangement 
can be made. If the parents disagree with placing the 
child away from home, social services may need to 
take emergency legal action (in the United Kingdom 
a place of safety order, or in the United States 
an order of temporary custody) and arrange tem- 
porary accommodation to ensure the child’s safety 


SHOULD THE ALLEGED PERPETRATOR BE INTERVIEWED 
AS WELL BY THE PHYSICIAN? 
When an accusation ıs made about a person, he or 
she is usually interviewed by a police officer 
(sometimes accompanied by a social worker). Re- 
presentatives from the police and social services 
departments have the statutory duty to investigate 
cases of suspected sexual abuse.'* Occasionally the 
alleged perpetrator may want to speak to the doctor 
who made the initial evaluation. In such circum- 
stances it 1s helpful for the doctor to consult the 
police and social services about when best to 
conduct the interview 

Doctors who are experts in the management of 
cases of abuse and sexual abuse may participate in 
joint interviews with social services not only to 
clarify the medical findings, but also to explore 
possible ways in which abuse may have occurred. 
These are often difficult interviews: the alleged 
perpetrator may be angry or threatening, or he may 
be convincing in his statements of affection for the 
child and dental of sexual abuse. In these latter 
circumstances the professionals may wonder 
whether the information from the child’s interview 
or physical examination was overinterpreted or 
misunderstood. 


SHOULD THE SIBLINGS BE INVESTIGATED? 

Because siblings may have been sexually abused as 
well, examinations of these children should be 
arranged as soon as possible. Social services may 
arrange these and ask that the physician examine the 
siblings for signs of physical and sexual abuse. 


Do children lie about the occurrence of sexual abuse? 


Often the diagnosis of sexual abuse is clear, but 
sometimes it 1s difficult to sort out exactly what 
happened to the child. It is in these circumstances 
that it ıs important for the doctor to believe what the 
child says and help to protect him or her during the 
initial stages of the evaluation. There are, however, 
occasions when it is best to be cautious about the 
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diagncs:s, although most experts feel that these 
occasions are rare. 

Suspicions that are Dased on zhe history may turn 
out cc be unfoundec because either a thorough 
evaluation fails to confirm the suspicion or the 
specific ellegation by er adult or childis found to be 
fictitious. An example of the first type of case 1s an 
evalcasicn that finds rc evidence of sexual abuse in 
é 3 yeer old child who -s referred because of unusual 
sexual play ın a nurse school. An example of the 
seconc type of case i an 2valuation that finds no 
evidence of sexual abuse in a 5 year old who has 
éllegec to have been adused on an access visit by his 
natura ather. These ceses may incluce lies, as well 
zs misun-lerstandings o7 ccniused interpretations of 
the beheviour of others." 

Onlr a few reports have imvestigated the incidence 
of eith2r type of unfouadeč accusation. In one study 
doctors fund no evidence of sexual abuse in 4 of 64 
children (6%) aged from 2 to 12 years who were 
evalua-ed for suspected sexual buse for six months 
in the casualty department >f a large urban hospital 
11 1972. In a more recent study the senior author 
reviewed the records 9- 82 consecutive children all 
less than 7 years old wid were r2ferred to a hospital 
for suspected sexual abuse.'’ In 14% there was no 
evidence of sexual abtse; these children often were 
either very young (les than 3 years old) so ıt was 
cifficult -o obtain informaticn from the interviews, 
cr were sblings of sexcelly abused children. Jones er 
al reviewed cases that were referred to a local child 
protecion agency: of 43S referrals vith adequate 
information to permit an independent review, 22% 
were considered to be 1asubstartiated ‘° This figure 
is likely to be higher than that seen at a hospital 
tecaus2 the agency receivec referrals from a variety 
of scurces including “neigido0urs, relatives, child 
minders. and professi>aals.”> 

As part of the same studv, the authors examined 
the incidence of fictittous allegations. Of the 439 
referras to the local chilé protection agency, 34 
(3%) were classified >y tke investigators as ficti- 
tious, 26 by adults (6% of all the cases and eight by 
children (2%). Fictiticus allegations were noted 
even mcre infrequently at the regional child abuse 
centre, the Kempe Cente: at the University of 
Colorade. From 1983 to 19&5 there were 21 cases 
(3% of 717) compared with 696 cases of convincing 
accouncs (no mention is made of cases that were not 
substartiated). Of these z1 accounts, five were 
made ty chudren, nine ty adults, and s2ven by both. 
In the five cases in winch a child made the 
allegetson, four of the chidren had been sexually 
abused in the past amd were suffering from an 
untreate< post traumatic stress disorde~. In the cases 
in which an adult made zhe ellegatson, all were 


women, six had been abused, neglected, or deprived 
or both in the past, and five had considerable 
emDtional disturbances; ın seven of the cases, there 
also was a custody or visitation dispute. Finally, all 
the cases in which the allegation came from both the 
chid and adult involved ‘bitter’ custody or visita- 
tior disputes; in addition, all the mothers concerned 
weze psychiatrically disturbed, three of them having 
been sexually abused at about the same age as the 
ingx child. 

Thus fictitious allegations of sexual abuse are 
sometimes made, although rarely by children. When 
suca allegations are made there are often unusual 
circumstances. More commonly occurring cases 
seen to be those in which the suspicion of sexual 
abı se is not substantiated. As professionals become 
moze vigilant about the manifestations of sexual 
abuse, the incidence of these unsubstantiated cases 
ma? increase because children with milder and more 
nor-specific symptoms will be referred for evalua- 
tior. 

Experts on interviewing young children about 
sexaal abuse have discussed approaches to disting- 
uishing true allegations from fictitious ones.'® ° 
Important factors are the child’s attitude when 
tellmg them about what happened, the description 
of -he details of the events (including the sexual 
acttoons, whether the child was hurt, who was 
present, and where the events occurred), the de- 
scrintion of any threats to maintain secrecy, and the 
response to telling the doctor. Other reports have 
noted that it ıs particularly difficult to assess the 
accaracy of an allegation when parents are fighting 
over custody of the child.” *' In such circumstances 
one parent may be convinced that abuse has 
occatred and distort the child’s memories of contact 
to mduce the child to accuse the other parent of 
sexual abuse. The occurrence of fictitious allega- 
tiors is much higher ın these cases than in other 
clin cal presentations.” 7! 

Ii the diagnosis of sexual abuse 1s to be made, 
doczors who care for children should be aware not . 
only of the presenting symptoms and signs, but also 
of Fow to ask about the possibility of sexual abuse, 
how to listen to the child’s responses, how to 
integrate the preliminary findings, and how to make 
referrals to the appropriate child protection agency. 
Wh le it is true that making the diagnosis of sexual 
abuse can have tremendous implications for the 
child and family, not making the diagnosis can leave 
a child in a dangerous situation of continuing abuse. 
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Commentary 
R E I ROBERTS 
Manchester 


Much of what Hobbs and Wynne say is uncontrover- 
sil and merely describes in detail the accepted 
practice succinctly laid down in the current Depart- 
ment of Health and Social Security (DHSS) guide- 
lines for dealing with child sexual abuse—a multi- 
disciplinary investigation should take place and the 
child should be talked to and examined in a sensitive 
manner in a clinical setting. It is the specific aspects 
of the medical examination and the conclusions that 
they draw which are extremely controversial: they 
state that 40% to 50% of boys and girls have anal 
abnormalities. 

Four women doctors in the Greater Manchester 
area doing examinations at the request of police, 
social workers, the National Society for the Preven- 
tion of Cruelty to Children (NSPCC), and 
paediatricians saw approximately 500 children in 
1986 (Robinson, Jacobs and Welliver, personal 
communication). They always take a full history and 
taik to the child and carer about medical problems 
as well as any history of abuse. A history of possible 
anal interference is obtained from a much smaller 
proportion of these children than from the cases 
reported by Hobbs and Wynne, and in only a 
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handful has definite medical evidence in the anal 
area been found. Precise figures are not yet avail- 
able but they are in the process of being prepared 
for publication. Police surgeons throughout the 
country have made the same observations and the 
subject was exhaustively discussed at the recent 
Association of Police Surgeons of Great Britain 
annual meeting. None of the experienced police 
surgeons, many of them having the Diploma in 
Medical Jurisprudence and most of them expen- 
enced general practitioners with considerable ex- 
perience of children, has found anything more than 
an extremely small proportion of children with anal 
evidence of sexual abuse. 

Hobbs and Wynne say that they can tell merely by 
inspecting an anus that it is lax. They use the 
subjective and misleading test of so called ‘reflex 
dilatation’ on skin traction on the buttocks to make 
a definitive diagnosis of ‘sexual abuse.’ The opening 
of the anus on inspection—which should be done 
without traction by gently placing the hands on the 
cheeks of the buttocks—1is variable, misleading, and 
present in a number of other conditions including 
chronic constipation, thread-worms, and anal thrush 


1194 Roberts 


fcllowimg courses of antdict.cs.' Even f it is present 
in some sexually abused chidren (and more than 
half of -h2m have no amnormal medical findings) it 
cannot be used as evidence (except as possible 
stpport tz other relevamt evidence) because it is alse 
present i. some children vath other diseases who 
have not been abusec. The same considerations 
apply precisely to anal twitckiness and cilated veins. 

A few “ears ago I beLeved that flat-ening of the 
labia ardund the vaginal opening was a good sign of 
persistent ettempted p2ale penztraticn, but I am 
now muck more cautious m interpreting this sign 
because it can occur as part of normal development 
(and for ozher reasons) and 15 not reliatie enough as 
a sign o7 apuse per se, even though -t may have been 
caused by abuse. The ene. “indings descnbed by 
Hobbs erd Wynne are subject tc the same reserva- 
tions acc much more cauticn is needed in their 
in-erpreia:ion than has been demonstra ed hitherto. 

The vaginal findings m gurls can be difficult to 
incerpret Cantwell’s paver, on which Hobbs and 
Wynne base their opzrion (that 0-5 cm ıs the 
accepted upper limit of normal for the size of the 
hymen). i open to many cnticisms” After the 
child’s Eymen was measured (inaccurately) by plac- 
ing a tage or ruler against the vu-va, leading 
questiors were asked cf the child. Even after this 
quite unacceptable practize only 74% ofthe children 
with larger openings weve dizgnosec as having been 
sexually atsed. Is the s.ze to be the same for a babe 
in arms end a big girl c7 11 or 12? There 1s 
consideratle risk that whea paediatricians (and 
other doctors) look at a child’s genitalia they 
wul mustak2 the vestibule for the naymen and 
erroneousfy state that zhe vaginal opening is too 
large. A recent paper r2dorted taal omy 59-1% of 
doctors insiuding paed-ctric-ans correctly indenti- 
fied the aymen on a colour protograph? Errors are 
easy to nase when there s a4 congermtal Trilly hymen 
that may be mistaken for tears, and where the 
doztor’s knowledge of anatomy ard pathology is 
inedequate; ‘heaped-up scars’ of the Lymen have 
been described. 

Reddenmz and bruising around the anus and 
vagina rz of importatce where there has been 
recent tamatie interf=-ence but there 1s great 
danger in paediatrician. with no forersic training 
and no exzerience of the agur¢ of bruises and other 
injures grAng opinions <s to the likely cause of such 
findings. Ecbbs and W~mne give no eudence that 
they knew the proper techniques for determining 
that a discolouration & a bruise. ard not, for 
instance, 3 birth mark; Reid has empaasised the 
pitfalls for paediatrician: n this a-ea.* When giving 
evidence ın court a docter who has examined a child 


mu= Le able to give an opinion as to what may have 
been the cause of the findings, how many times it 
has occurred, what has been used and with what 
deg-ee of force. It is not enough to say ‘consistent 
wit- sexual abuse’ without being able to say whether 
a penis has entered the anus or whether it 1s the tip 
of = finger. Case conferences and proceedings in 
juv=aie courts for care orders have been satisfied 
wit a much lower standard of evidence than that 
acc=-table in a criminal case, but the consequences 
for he child and the family may be just as serious 
anc damaging. We must therefore strive to improve 
the quality of the evidence at all levels and make 
sur> ‘hat the diagnosis is based on sound medical 
anc medicolegal principles. 

[> Leventhal gives useful advice about talking to 
chikcren, but there is increasing concern among 
doctors and lawyers about the use of the techniques 
des=ited. Used by a kindly, skilled, and experi- 
enc interviewer they can be helpful, but there is a 
sericus danger of them being used mappropnately. 
‘Hcy much questioning is necessary before being 
reaz onably certain that nothing has happened (given 
tha” t may be impossible to exclude completely such 
a d:egnosis?).’ Many interviewers using these tech- 
niq7es seem to work on the basis that abuse has 
takea place and will never take ‘no’ for an answer. If 
the child denies abuse it 1s said to be ‘blocking’ and 
mus- continue to be interviewed until the ‘blocking’ 
is stleased. In my experience children find the 
repeated interviewing and continual reference to the 
sare subject distressing or boring. Under continual 
pressure they can become confused and having 
learrt which answers appear to be acceptable may 
everually give the answer sought.° © Continued 
inteiewing of the child can in some cases constitute 
an Duse in itself. 

Facth these papers, though containing much that ts 
usettl and helpful also contain dangerous and 
unfeanded assumptions: the uncritical acceptance of 
these kas already led to enormous difficulties for 
mar- people trying to help sexually abused children 
and. 19t least for many children and ther families. 
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Drs Hobbs and Wynne comment: 


Our paper sets out our own working practice evolved from 
study and experience in child abuse and we await the 
Department of Health and Social Secumty (DHSS) for 
guidelines which are not (as Dr Roberts implies) available 
yet We are pleased to note that our view that children 
should be seen away from police stations has not been 
challenged. The concept of paediatric as part of multidisci- 
plinary assessment, follow up, and treatment—including 
referral to psychologists and psychiatrists with whom the 
doctors have clear working relationships—seems to have 
been accepted, implying a significant change ın the practice 
of police surgeons. 

We recognise, as does Dr Roberts, that anal abuse has 
no. been diagnosed in large numbers of cases in the past 
either by police surgeons or paediatricians, but would 
remind Dr Roberts that in the past the majority of children 
be:ng seen by police surgeons were older girls in whom 
vaginal abuse ıs relatively more common Police surgeons 
are already beginning to recognise more cases of anal 
abuse and the interest and discussions which followed the 
lecture given by one of us (JW) to the police surgeons’ 
annual meeting underlined the acceptance, at least in part, 
by many of the police surgeons of the findings that we 
published in the Lancet in 1986 under the title: Buggery—a 
common syndrome of child abuse. 

We expect that as more boys and younger children are 
carefully examined more cases of anal abuse will come to 
light The physical signs that we have described are not 
new and papers written by forensic physicians have quoted 
similar findings..* We hold by our view that reflex 
dilatation of the anus correlates highly with continuing 
abuse, disappears when children are removed into a 
protected environment, and is not found in diseases such as 
thrush, threadworms, or constipation We would hypo- 
thesise that this 1s a protective reflex which serves to 
minimise the forced trauma of anal penetration by reflex 
inhibition of the normal anal sphincter spasm which every 
doctor recognises when he attempts to do even a gentle 
digital examination of the rectum These abused children 
have learned that accommodation (relaxation) protects 
from injury and pain 

We would, however, point out that it is usual to find 
ather signs of anal damage in the form of fissures, veins, 
taickened perianal skin, scars, and other symptoms and 
signs of abuse, so that a diagnosis ıs never based on this 
alone. 

We would agree that interpretation of genital signs in 
giris is difficult and controversial Cantwell’s paper 1s 
nothing more than a guide but ıt remains to date the best 
piece of work avaiable in an under-researched area of 
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children’s medicine where studies by police surgeons are 
even fewer than those by paediatncians The fact that 74% 
of children with ‘larger openings’ described sexual abuse is 
to our minds an extremely interesting finding and not one 
to be dismissed because the doctor approached the 
questioning in a way which encouraged the children to 
disclose their abuse 

Dr Roberts 1s not clear what alternative she proposes on 
vaginal diameter, unless she ts to include it in her 
forthcoming publication on her experience of the 500 
children she and her colleagues saw in Manchester in 1986 

Finally we would like to take up the pomt that Dr 
Roberts makes relating to as she puts ıt ‘the lower standard 
of evidence in the juvenile court’ Certainly the require- 
ments of proof are different—beyond reasonable doubt as 
against balance of probability in the juvenile court—but 
there 1s little doubt that the evidence that the juvenile 
court hears including all the details of the child and family 
(with little excluded) must provide a far better and more 
complete picture of the abuse that the child has suffered 
than evidence available to the criminal court In criminal 
proceedings we are frequently told that we cannot relate 
what the child has told us to the court and that only 
physical findings can be discussed Social history and 
assessments are not included. Perhaps it ıs these imposed 
legal restrictions aimed to protect the accused that have so 
profoundly influenced the police surgeons thinking on this 
subject, and also ensured that the majority of abused 
children do not recerve justice within the present legal 
system 

In the current controversy, it 1s interesting to find some 
paediatricians in alliance with the powerless and the 
abused—that is the child—and some police surgeons in 
alliance with the more traditional authorities in the form of 
the parents and the police The New Statesman (31 July 
1987), in a well researched analysis of the issues involved ın 
the Cleveland controversy, underlines this point well 

It is as much these differences in philosophy that prevent 
us moving closer to Dr Roberts’ view, than merely the 
interpretation of the scientific material which 1s already 
available 
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Corresponcence 


Prolonged exclus:re breast feeding and 


heredizy as determinants in infantile 
atopy 

Sir, 

‘The otservation in the Fum_sh szudy that prolonged breast 
feecing 3s associated with a hicher incidenze of infantile 
atopy, herecity being its cnly reliable predictor, is not 
surpris.nz aud warrants seme additional ccnsiderations ! 
Dr David’s commentary omits some of the basic biological 
aspects, 

Ir mamy studies atopy s assessed by the onset dumng 
iafancy cf certain clinical sins Sossinly caused by atopy. 
Whether treast feeding cen or cennot delar the onset cf 
thes2 signs is not the same question as whether or not 
atopic dBeasz itself can Le prevented. In a number of 
inhented metabolic diso-der-—phenylkeconuna, for 
example—a suitable diet can prevent syriptoms from 
develorirg, but cannot eliminate the underly-ng congenital 
disorde:. 

Furthermore, we are a Icrg way from knowing whether 
aad to what extent atopic sigs and symptoms dunng 
uifarcy ae antigen or hos: dependent From findings in 
animals end in cultured fal -testinal tis.ues, various 
fectcrs available in breas milx have been shown te 
stintlate -he gut surface, pc sibly exaggeratirg the infant’s 
immune responses, as reccatly reported br Raloff? In 
addition -o heredity factors, trzast feeding could even 
enhance the rost’s capabiity ot eliciting a reaginic re- 
sponse wth consequent earlier clinical presentation of 
atcpy, a argument invoked D discourage the combination 
of breast and formula feeding." 

Some focds ingested by Fe mother pass iito the milk 
and can s2nsitise the infam Aiso, varous mulk proteins 
from the nother may have rrmurcgeric pow2r due to the 
frequent cccucrence of polymorphic variants genetically 
arranzec n different structu-el forms Thev include the not 
strictly almental milk prcteins ike immunoglobulins, 
bload group, and HLA spec-fc gircoproteins and transfer- 
rm, end also specific milk proteins, like casein.? The 
tradit onal statement that mother’s milk proteins are 
homo.ogocs for her infant is contradicted by the presence 
of ellslogcus proteins whick 1ave potential rmamunogenic 
capacty when they come ito contact with he immune 
system of an infant differirg from the mother for that 
allotype. 

It is not surprising that prclonged breast feeding may be 
asscciated with a higher incidence cf infantile atopy when 
compered with limited breas: “eed rg because of the more 
prolorged exposition to macernal allotypes end possibly 
becauze of its adjuvant effec n the sensitisation process. ' 
The seme explenation might apply to the observation that 
by withokimz certain sensitising foods from tne lactating 
mother’s det the incidence o? atop.c symptoms is lowered, 
but nct avokled 


These observations indicate the biological uniqueness of 
breast feeding that appears to be an exclusive way for the 
developing infant’s immune system to be instructed and 
adapted to react through exposure to dietary antigens 
whic, unlike all others, will never be encountered again in 
the course of life 
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Conzenital dislocation of the hip: to 


screen or not to screen 
Sir, 
The personal experience of Mr Dwyer’ confirms my view 
that most abnormal hips may be safely and effectively 
diagnosed and treated at birth.? The excellence of his 
results reflects credit on him and on his team including the 
phystotheraprsts who I understand do the primary screen- 
ing in his hospital 

In only one aspect does Mr Dwyer’s practice differ 
apprecmbly from that recommended recently by the 
Standirg Medical Advisory Committee and the Standing 
Nursing and Midwifery Advisory Committee.’ The success 
of clinical screening in the neonatal period ın his hospital 
seems t2 have suggested to him that follow up screening 1s 
not req.ured beyond the age of three months. While this 
may be the case if screening 1s undertaken by ‘a dedicated, 
experienced and skilful team’, the availability of such 
support is difficult to achieve and maintam For this reason 
the SMAC/SNMAC guidelines stated that ‘it is essential to 
reassess the possibility of this condition until a child 1s seen 
to be walking normally’ Their report recommended that 
the hips of all children should be routinely surveyed not 
only at birth and on discharge from neonatal care, but also 
at 6 weeks, at 6-9 months, and between 15 and 21 months 
of age. This advice is surely sensible. Late cases of 
establisLed congenital dislocation of the hip still occur even 
in the best centres and—as is well recognised—the later the 
diagnosi the more difficult the treatment and the more 
likely is he occurrence of avascular necrosis of the head of 
the femur. 
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Liaison psychotherapy in a hospital 
paediatric diabetic clinic 


Sur, 


Drs Josse and Challoner’s paper highlights the importance 
of liaison psychotherapy in the management of diabetes, 
an illness with recognised psychological components ' 

Our experience over the past seven years has suggested 
that a psychotherapist’s skills are useful in a wide range of 
paediatric work. A member of the ‘team’ who is not 
involved in day to day management can define the 
psychological impact of illness, dying, and handicap on the 
child and his family and on those who care for him, and can 
hel> them. 

In our hospitals, ın addition to working with individual 
children and thei famulies, the hason psychotherapist 
holds two weekly staff groups for nurses. One group 1s m a 
specialised setting—a special care baby unit*—and the 
other is in a general paediatric ward The work of each 
group is aimed at augmenting the care of patients by 
helping the staff to find constructive means of working with 
the various amounts of stress present and to facilitate a 
greater understanding of the psychological aspects of child 
and famuy functioning by means of implementing this in 
treatment. A psychotherapeutic approach to liaison work 
needs not only a knowledge of family systems theory but 
also an understanding of the various dynamic forces at 
work 1n the psyche, for example, unconscious conflicts and 
anxieties and the association between these and child 
development and family functioning. His training in 
therapeutic techniques, both individual and family, can 
help provide paediatric staff with additional ways of 
working with patients and their famulies 

An integral part of any team is the medical social worker 
who provides among other things a link with the commun- 
ity, necessary statutory work, and the tackling of multifa- 
rious social problems. Many social workers are skilled in 
the techniques of supportive counselling and family treat- 
ment and provide a valuable service Their work 1s 
complementary to the psychotherapist’s whose lengthy 
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specialised training enables him to work quickly at a depth 
which can bring about effective change. 

Constructive paediatric psychotherapeutic liaison can 
only take place, however, if the psychotherapist is able to 
take a common sense aproach to working with medical 
staff It 1s necessary to find ways in which their skills can be 
practically used in paediatric work. This precludes the 
superimposition of metapsychological theones and their 
accompanying jargon, which are wholly impractical and 
understandably alienating in this field. 

We feel that liaison paediatric psychotherapeutic work 
has much to offer the National Health Service and more 
effective training, including fieldwork, 1s required 
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Mercury as a health hazard 


Sir, 


Curtis ef al reminded us that pink disease still occurs and 
mercury remains an occasional environmental hazard,' but 
were all their cases of pink disease due to mercury 
poisoning? Certainly this toxic metal causes the severe 
disease, but the similarity between mild disease and the 
appearance of some severely disadvantaged children with 
‘deprivation hands and feet’ has been noted.* After 
reviewing reports of the disease ıt seems to me that the 
diagnosis of pink disease was often made on clinical 
grounds alone without laboratory confirmation. The con- 
dition was most frequent among the poorer sections of the 
community and many children responded to close follow 
up and support at out patient clinics, displaying weight 
curves that latterly would fit catch up growth where social 
circumstances have improved * Perhaps mild pink disease 
was simply a marker for social deprivation and unrelated to 
mercury porsoning? 

Would semor paediatricians who manage the disease 
like to comment on this hypothesis? 


A NICOLL 
Community Child Health Unit, 
Nottingham NGI 6HA 
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Estatlsshment of an intermediate care 
ward for babies anc mothers 


Sir, 


Dear ard McLain have stown clearly hov the establish- 
ment of an intermediate cere ward reducec the admussion 
tate te their neonatal umt Although such a ward may be 
useful in. some hospitals, a sim_ar admissioa rate has been 
achieved at this hospital by different means 

In 1979 the admission cate to tne neonatal unit was 
15-7%. Seven years later it had fallen to £-2% of babies 
delivereci at the hospital. This was achievec by nursing all 
babies who fulfilled the eitera describec by Dear and 
McLain fcr admission tc their transtdond ward on the 
postnete] wards Some babes reighing <1700 g were also 
nursed with their mother- >n me postnatal wards, but all 
babies with respiratory distress or whc required in- 
travenous uid replacemen: wee admitted <o the neonatal 
unit. 

The pot cy of nursing bebies with special needs on the 
postnetel wards was effected by allowmg ll midwives of 
staff nuse grade and these newly appointed as sisters to 
spend six month periods >n rotalior to the neonatal unit 
Thus expertise and famulficity with the prcblems of small 
babies we-e spread throagh the whole hespital. 

This col cy of rotating nuclwiBry staf had two additional 
advan-aze: Firstly, staff som ne ly.ng in v ards were able 
to help out in the neonatal umt when required and, 
secondlr, because all nursrg staff had ferscnal experience 
of the problems of the neometal unit, Ihis maternity 
hospital frnctioned as an -ntezrated uait rather than the 
needs of special babies Seing separated from others. 
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Preterm blood counts vary with 
sampling site 


Sir, 


Thurlbeck end McIntosh have recently studicd the changes 
in neutrcphil counts at dicfsren: sampling Stes ' In their 
study, 0-5 nl of blood was d-ewn througk an umbilical 
artery ceth2ter, and then )5 il was obtained by free 
flowing nezl prick (n=11} or peripheral venepuncture 
(n=21}. The average diference between the capillary 
compared with the arterial neucrophil courts was +1800 
cells/mm “he difference 1 nectroshi ccunts between 
venous end arterial blood sarples wes not significant 
They tnerefore concluded -hat it is important to sample 


fran a vein or artery, rather than a capillary vessel, to 
ave-< error in interpretation 

-ae cause for the increased neutrophil count in capillary 
blced is not clear from this study One important 
poziahty is that a rise in the blood neutrophil count 
du--1g the prolonged capillary sampling may occur, 
inceced by the pain it causes This may also explain the 
higer variability found in the neutrophil counts in 
cap_lary blood 

* significant rise in white cell count from the marginal 
grerulocyte pool may follow exercise or injection of 
ep-xcephrine, and occurs with remarkable speed * Counts 
of = 000 cells/mm have been recorded after a 400 m run 
comcleted in one minute. 

=e have recently studied the white cell count in venous 
blcad before and 10 minutes after lumbar puncture m 20 
neosates. There was a significant (p<0 001) increase ın the 
whiz cell count from a mean (SD) of 9-6 (3 4)x10°/1 
bezcre, to 13-4 (3 7)x107/ after the procedure, caused by a 
rise in the neutrophils and lymphocytes There is a reason 
to Believe, therefore, that the higher neutrophil counts 
foued in the samples from capillary blood were associated 
witt the order of sampling used in the study and not 
necessarily with the site itself.’ If that 1s the case, venous 
and arterial sites will also fail to give reliable counts if 
saroles are taken during or after stressful events This 
qustion could have been answered 1f a third blood sample 
hadteen taken through the umbulcal artery catheter after 
the <apillary sampling, or if the order of sampling had been 
rareomised 
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Dr _hurlbeck comments. 


Dr =tohat’s interesting letter raises points which would 
hav>ceen discussed more fully had space allowed. Arterial 
sammling, which does not disturb the infant, was per- 
formed first because of the effect of painful procedures on 
the weutrophil count in term infants which has already 
beer described.’ This could well be a reason for the 
diffe ence which we observed but ıt is of note that venous 
saming, which ıs presumably painful too, had no effect. 
It isiaccurate to describe the observed difference as being 
due =o the order of sampling as such, if the higher 
neu cph counts with capillary sampling are, as Dr 
Shoal suggests, induced by demargination of granulocytes 
becz se of release of adrenaline caused by the pain of the 
saming procedure itself. 

Enical considerations preeluded capillary sampling both 
befc= and after arterial sampling, and a direct comparison 


of venous and capillary sampling, but it would have been 
interesting to have had two groups, one in which capillary 
sampling preceded arterial sampling and one in which it 
was done afterwards Our data did not show a vanation in 
the white cell count, and I wonder what mechanism Dr 
Shohat proposes for his observed mse during and after 
lumbar puncture 

These points emphasise the difficulties in establishing a 
reference range of white blood count values for infants, 
particularly preterm infants, and in interpreting results by 
comparing them with published ranges. Application of the 
International Committee for Standardisation in Haematol- 
ogy guidelines for the standardisation of blood specimen 
collection procedures for reference values 1s obviously 
impractical, but it 1s clear that the method of sampling does 
affec: the results obtained. Many of the published ranges 
are based almost entirely on capillary sampling so that 
arter.al sampling, which 1s commonly done in these 
intensively monitored infants, may lead to a diagnosis of 
neutropenia. Conversely, as Dr Shohat points out, a 
painful procedure performed shortly before sampling 
migh: cause a neutrophilia equivalent to that found in 
older children and adults after exercise 
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The metabolic load of stored blood. 
Implications for major transfusions in 
infants 


Sir, 


In a recent article Ratcliffe et al! described the changes in 
plasma osmolality, electrolyte balance, and metabolic 
substrates that can occur during storage of blood These 
changes, an increase in osmolality, potassium, and lactate 
concentrations, and a decrease in sodium concentration, 
were ascribed to alterations in red cell permeability and 
continuing metabolism during storage. Infusion of large 
amounts of such stored blood may be harmful to the sick 
infant and may, for instance, result in severe 
hyperkalaemia ” 

Interestingly, storage of fresh frozen plasma (FFP) can 
also produce solute concentration gradients ın the infusion 
bags We describe (table) the osmolality and solute 
concentrations incidentally measured at the surface and at 
the bettom of a bag contaiming ‘unshaken’ thawed plasma. 
To confirm this finding, we stored FFP in five 20 ml glass 
tubes and subsequently thawed the samples at room 
temperature without shaking The following mean (SD) 
plasma osmolality and sodium concentrations were re- 
corded. 237 (5) mOsm/kg and 33 (5) mmol/l at the surface, 
and 425 (18) mOsm/kg and 199 mmol/l at the bottom 
Thorough mixing of the plasma resulted in homogenous 
concentrations of 321 (5) mOsm/kg and 173 mmol/l 

The differences in osmolality and concentrations in a cell 
free solution probably occur during freezing, which starts 
at the surface, and the free water is frozen first We 


Correspondence 1199 


Table Osmolality and electrolyte concentrations from 
surface and bottom of unit of unmixed thawed plasma 





Measurement Surface Bottom 
Osmolality (mOsm/kg) 237 679 
Sodium (mmol/l) 127 277 
Potassium (mmol/l) 26 52 
Chionde (mmol) 57 92 
Glucose (mmol/l) 21 407 
Creatinine (pmol/l) 50 100 
Protein (g/l) 43 114 


conclude that the infusion of large amounts of unshaken 
thawed plasma could harm a sick neonate, and that this 
phenomenon could affect the accuracy of chemical analysis 
of samples of thawed plasma 


J B Gouyon 

O GRIGORAS 

J P GUIGNARD 

Service de Pédiatrie, 

Centre Hospitalier Universitaire, 
Vaudois, 101] Lausanne, Switzerland 
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Endotracheal resuscitation of preterm 
infants at birth 


Sir, 

The meticulous studies into the mechanics of neonatal 
resuscitation carried out by Professor Milner and his 
colleagues over the last few years provide a unique and 
valuable body of information I would, however, like to 
clarify certain points relating to the methodology and 
interpretation of their most recent work ' In particular, 
how might the flow resistance of the resuscitation equip- 
ment affect the efficacy of resuscitation? The authors do 
not state the flow rate into their resuscitation circuit The 
fact that their pneumotachograph was linear to 15 I/minute 
implies that an inspiratory flow rate up to this value could 
be provided for. 

Careful analysis of figure 1 would suggest that the 
effective inspiratory flow resistance of the resuscitation 
circuit was very high In the figure, the ‘inspiration 
response’ of the baby caused a peak inspiratory flow rate of 
5 Yminute (0-08 second). This was achieved only by 
reducing the pressure at the endotracheal tube to —8 cm 
H-0. Thus the apparatus resistance (resistance pressure/ 
flow) was at least 100 cm H,O/l/second, compared with the 
intrinsic resistance of an intubated preterm baby of roughly 
200 cm H,O/l/second * Could this be part of the explana- 
tion for the very small tidal volumes achieved? 

Finally, figure 3 needs further explanation In it a 
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rejection pressure of =¥ cm 4,0 is acnieved with an 
=xairatory flow rate of . 3 /minute. Firstly, how can 
zirway Dressure mse to sich a Evel at such a low flow rate 
tess the expiratory ress ance of the circait and blow-off 
volume ape very high? Secondly. how cid the baby manage 
D breake out with an in rathoracic pressu-e of about +15 
om HO 2gainst an inflation pressure cf +35 cm H20? The 
zmwer may be that the >escphageal pressure measure- 
ments in aung infants b~ this :echrique ase so unreliable? 
that their use even for timmg the bates’ respiratory efforts 
ere highl. questionable. 
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Dr Hecssyns and Profersor Afiner comment. 


We are crateful for Dr 3. Iverv-an’s interest in our paper 
Te flow r2sistance of the resiscitaticn ecuipment was 16 
ma 1-O'lsecond and F cm H,O/l'secand with endo- 
trackeal tubes of intemal cGiameter 3- and 25 mm, 
respec-ively. These mea: urements were obtained using the 
irspireto-y flow rates us2d for zhe studies— that is, three 
li res per minute — although we would sow recommend 
that flows of at least six res der minute zre used in order 
tc: overcome the inflaticr patern shewn in figure 1 This 
has occu-red because the baby has brzathed ın faster then 
the <icw cf ar to the ~esusotation circut Under these 
concitans the circuit resistance caza bs considered as 
irfimite, as this is effectvely a closed sstem 

We do not find it sucprisms that the airway opening 
pressure mses if a baby makes expiratory efforts during a 
penioc of inflation. In hs situation the resistance 1s not 
yest tha: of the resuscitation equipment bat will include all 
the creut back to tae pressure relef valve of the 
resu3c.tatcr. 

Fmelir we would ent.rely agree that ozsophageal pres- 
sare measurements in .mmacure babies are likely to be 
unreliab e quantitatively but consider that this does not 
imvalidate their use for im-og events ir the respiratory 
cycle. 


Prediction and management of 
nocturnal hypozlycaemia in diabetes 


Sr, 
Whincup and Milner have shown thet urder standardised 
condinors in hospital roctcermal hypogycaemia can be 


predicted by a blood glucose concentration of less than 7 
miro! at 10 pm, and that nocturnal hypoglycaemia can be 
largely prevented by a 10 g snack of carbohydrate for those 
wit. a blood glucose below 7 mmol/l * Their advice 
therefore for parents managing children at home, or 
precumably doctors managing children at British Diabetic 
As:cciation (BDA) Holiday Camps would be to test the 
blood glucose before bed and give a 10 g snack if the blood 
gluzose was low Anyone who has attended BDA Holiday 
Camps, however (including Whincup and Milner), will 
age that life is never so sumple. I have collected data from 
two holiday camps to determine 1f symptomatic nocturnal 
hypoglycaemia can be prevented Under BDA rules no 
‘excra’ blood tests or interventions that might upset camp 
life can be imposed on the children, so the data were 
col ected from the record cards that the children normally 
conzlete at camp 

At one camp 16 children aged 12 to 16 years went to bed 
at _0 pm, two hours after their last snack Tests for blood 
gluoose were performed on 81 occasions and on 39 the 
result was <7 mmol/l The children were given carbohy- 
drete according to the following sliding scale: glucose 
corcentration 2 mmol/l, 30 g carbohydrate; 4 mmol/l, 20 g; 
7 mmol/l, 10 g On 87 occasions no tests were performed. 
Overall the results were blood glucose concentration at 10 
pr <7 mmol/l, one episode of nocturnal hypoglycaemia; 
> mmoll, six episodes, and where the test was not done, 
on= episode 

At the second camp there were 43 children aged 8 to 10 
yes These children went to bed straight after a snack 
Their blood tests were performed at 8 pm (before the 
snack) and carbohydrate given according to the same 
sliding scale Tests were performed on 215 occasions and 
were <7 mmol/l on 120 occasions Blood tests were not 
pe<formed on 377 occasions Overall the results were. 
bleoc glucose concentration at 8 pm <7 mmol/l, 12 
epsodes of nocturnal hypoglycaemia; >7 mmol/l, two 
ep.sodes; and where the test was not done, 10 episodes. 

There were just as many hypoglycaemic episodes when 
thase who had a glucose concentration <7 mmol} were 
given carbohydrate as there were when tests were not done 
ami nobody was given extra carbohydrate. The value of 
tests before bed at camp must therefore be questioned 
Czop and home conditions, unlike hospital conditions, 
alfow all sorts of compounding factors to creep m and tests 
at camp may not be that accurate. Moreover we did not 
te :t the younger children at 10 pm because that would have 
been too intrusive. 

I suspect that Whincup and Milner’s data would not look 
sc convincing 1f they had carried out their trial under more 
‘face range’ conditions. 


Reference 


' Whincup G, Milner RDG Prediction and management of 
‘octurnal hypoglycaemia in diabetes Arch Dis Child 1987,62: 
333-7 


R ROWLANDSON 

Department of Chid Health, 

University of Wales College of Medicine, 
Heath Park, Cardiff CF4 4XN 


chives of Disease in Childhood, 1987, 62, 1201-1203 


-00k reviews 


yanasla and the Newborn. Conflicts 

arding Saving Lives (Series: Philosophy 
Medicine 24). Edited by R C McMiul- 
H T Engelhardt Jr , S F Spicker. Pp 
US $35-50, £42-75 hardback D Reidel 
Co, 1987 


ally I intended just to ‘dip’ into the 
k but the comprehensive lengthy intro- 
«ton aroused my cunosity to learn more 
ut what the lawyers, ethicists, geneti- 
„ historians, philosophers, theologians, 
practicing physicians had to say about 
most emotive subject in paediatrics. 
he book starts with a good review of 
religious omgins of the sanctity of life. 
akes us from pagan times through 
20-Chvistian hertage to the post- 
stian era This ts accompanied by an 
lent review on religomoral dilemmas 
ig the caring professions in their 
«oach to defective neonates. 
hough not relevant to this country, the 
ys on American state and federal reg- 
1ons bring home how lucky we are in 
country to be spared the cumbersome 
bureaucratic regulations which govern 
ntal decision making regarding their 
2ctive neonates. In this context every- 
should read the Baby Doe con- 
rsy 
1 the chapters which follow various 
10rs have argued well the case for active 
langsia, taking into consideration the 
nous, moral, and soctal issues raised by 
top:c. Both the financial and psycholo- 
1 implications of aggressive manage- 
it of deformed babies are discussed in 
th, as are the burdens this approach will 
ose on the family and the society. 
re 1s a detailed analysis of harms and 
efits promised by different levels of 
‘vention Arguments have been put 
xard for both state legislation and ethics 
imittees to oversee active euthanasia. 
‘us country I believe most paediatrictans 
ild favour the view put forward by Duff 
Campbell. They argue that only caring 
soas can make caring decisions, with 
jhasis on a family onentated approach 
parents actively involved in decision 
ang with paediatrictans providing the 
fessional guidance required. 
hough most neonatologists would be 
uhar with Sinclaiur’s economic evalua- 
1 of the effectiveness and efficiency of 


neonatal care, I would recommend it to all 
paediatricians undertaking intensive care 
of the new born 

The book has been well edited, each 
author knowing what has been written by 
others The chapters are well coordinated 
and the references and indexing carefully 
prepared Some chapters are heavy going 
and need to be read more than once 

My main criticism ts that for the book to 
be more relevant im this country, more than 
one Bnitish paediatrician should have been 
selected. We live in a post-Christian era 
with a multireligious culturally mixed so- 
ciety It would have been helpful to have 
had some information about other religious 
beliefs. For a practicing paediatrician faced 
with a defective neonate of Moslem or 
Hindu parentage, this book would give no 
guidance. Perhaps this could be incor- 
porated in any further symposia organised 
on this subject 

I recommend this book to all concerned 
with the management of defective neonates 
including paediatricians, family physicians, 
midwives, and social workers It will cer- 
tainly generate a lively debate on this most 
emotive issue 


S K M JHIVANI 


A Neonatal Vade-Mecum. Edited by P J 
Fleming, B D Spiedel, and P M Dunn 
Pp 344 £13-50 paperback Lloyd-Luke 
(Medical Books Ltd), 1986 


This book 1s a practical guide to neonatal 
care aimed at senior house officers. The 
first quarter of it deals with ‘pennatal’ 
matters, lke the high risk pregnancy, 
delivery room care, birth trauma, care of 
the normal baby, care of the high msk 
baby, transport of the sick baby, and 
congenital abnormality The middle half of 
the book is system and disease onentated, 
covering all the expected topics including 
lung disease, heart disease, renal disease, 
surgical problems, infection, blood dis- 
orders, neurological disorders; metabolic 
disorders, nutrition, and jaundice. The 
final quarter consists of chapters on 
broader aspects of neonatal care, such as 
care of the family (which includes the 
addresses of self help groups), nursing 
care, practical procedures, documentation, 
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and audit, developmental follow-up, drugs 
and prescribing, ethical issues, and normal 
laboratory and physiological data. 

The amount of information which has 
been packed into this truly ‘pocket sized’ 
book 1s remarkable, though this does mean 
that the rate of unloading of information ts 
very high, making the text hard work for 
anyone completely new to the subject Itis, 
however, perhaps more a book to ‘look 
things up in’ than to read through systema- 
tically. The text has ample sub headings, 
which 1s a definite aid to comprehension, 
and the indexing and the qualsty of dia- 
grams is satisfactory. 

As would be expected from the source of 
this book, there is little of importance to 
disagree with in either the factual content 
or the authors’ views on management, I 
would be perfectly happy for my senior 
house officers to put the recommended 
practices into action There are one or two 
local oddities which would not go down 
well everywhere, but none of us, alas, 1s 
immune from those. I recommend this 
book wholeheartedly 


P R F DEAR 


Children’s Hearing Problems: Their Sig- 
nificance, Detection and Management. By 
Joyce Tweedie Pp 105: £8-95 paperback. 
Wright, 1987 


Regrettably hearing problems in children 
are frequently missed or misunderstood by 
many doctors, few of whom have had any 
specialist audiological training This book 
was written in an attempt to redress the 
balance and 1s particularly directed at those 
to whom parents often turn for advice This 
includes general practitioners, clinical 
medical officers, and doctors in related 
fields such as ear, nose, and throat surgery 
and paediatrics. It would also be useful to 
other groups of workers, such as speech 
theraprsts, health visitors, and teachers. 
Just under half of the book is devoted to 
the basic sciences essential to an under- 
standing of audiology. There are simple, 
clear chapters on anatomy and physiology 
of hearing, acoustics, and tests of auditory 
function in children, as well as a section on 
amplification and the types of heanng aids 
in current use 
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Current methods of screenms fo- hear- 
ing loss tn the community am discussed, 
although ‘performance tests’ end speech 
discrimination tasks, which are-widely used 
as screening techniques in children aged 
3-5 years, arz confusingly =awluded in 
diagnostic a.diometry The zuthor sug- 
gests that the audiological n nagement 
provided tn her district could te regarded 
as a model for future developments and 
descnibes it n some detail A simular 
service could. Fowever, be prcvided by 
districts with diferent staff and facihitues 

The sectiors covering the effects of 
hearing loss or the child concent-ete cn the 
more prevalen” cendition of secretory omtis 
media, with thes author's bias in favour ot 
active management being strongly steted 
There ıs less 2mphasis on sensorin=ural 
hearing losses. This balance nay be 
reasonable in vew of the potent! market 
for this book Overall this 1s a clear, 
concise, and irfermative book cn ttcse 
aspects of paedtatric audiology cf interest 
to the non-specialist and as such ceserves a 
wide readership. 
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Child Psychiatry. A Develcpmental 
Approach. By ?hlip Graham ?p 45$, 
£12-50 paperback Oxřord Universty 
Press, 1986 


This book aims te crovide a contemsorary 
summary of child peychiatry for all cocters 
concerned with ciridren, but essecially 
paediatricians anc psychiatrists in t-etnin3. 

ICD 9 and DSM HI, which are mt focd 
additives but rivel nultiaxial systems for 
classification of psychiatric disorders, are 
assessed and their Imnitations noted.Cle=r 
accounts of the vérious disorders ae prs- 
sented within a devexpmental fram=tvork. 
Competing aetiolcgical theones are mew 
tioned but emphass t: placed on the <nowa 
facts of epidemiologr, characteristiG and 
prognosis of each condition Psychcsocia 
aspects of physical diseases are we! 
covered. Some paecietricians may fimd the 
summaries of medical aspects o- the 
various illnesses and handicaps to be reper- 
flaous, but their inclusion provides azeful 
heckground mformaton for readers fror. 
other disciplines. 

Treatment methods are reviewed inar- 
tially Many exemples of diffe-ent 
approaches are given, Jlustrating appropri- 
zte interventions br seneral practitieners 
end paediatricians, es well as by more 


specialised therapists The book concludes 
with a section on preven-ive approaches 
Primary prevention will depend mainly on 
public policy There is, however, plenty of 
guidance to individual professionals to 
improve their personal practice by enhanc- 
ing communication, fostering children’s 
self-esteem and promoting healthy attı- 
tudes within families 

If there has been any tendency for 
paediatricians to imagine child psychiatry 
as a marginal discipline practiced behind 
One way screens, this bosk provides a 
wekcome overview which places a concern 
for psychosocial issues firmly at the heart 
of daediatrics. It is concise, well refer- 
enced, and remarkably inexpensive. 
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Cxford Monographs on Medical Genetics 
No 15. Duchenne Muscular Dystrophy. By 
Alar E H Emery Pp 315. £35-00 hard- 
back. Oxford University Press, 1987. 


A whole book devoted to a single disease 
mast suggest to many that ‘he finished 
product will be a detailed text written for a 
small number of highly specialised clini- 
clans or research workers Professor 
Emery’s book is detailed and could without 
de ibt be of interest to such a group of 
readers, but to many others besides. Sir 
Joan Walton in his Foreword cites a wide 
range of professionals, not all of them 
medical, that he thinks would find some- 
thing of interest within this book I agree 
with hm 

Professor Emery’s monograph on 
Duchenne muscular dystrophy begins with 
an introduction to some general principles 
on zhe development and morphology of 
muszle followed by an interesting account 
of the historical aspects of tke disease. 
Sibsequent chapters cover the clinical fea- 
tures, the diagnosis, differential diagnosis, 
discussion of the involvement of tissues 
other tran skeletal muscle, the biochemis- 
try of Duchenne muscular dystrophy, 
pethogenesis, genetics, molecular patho- 
lozy. pr2vention, genetic counselling, and 
management. There are seven appendices 
and each chapter has a short summary A 
comprehensive and apparently well chosen 
bibhography 1s provided and this includes a 
large number of references to publications 
within the last two years 

The stvle of the book is attractive and ıt 
is enjcyaple to read although typographical 
errors are quite common 


The account of the molecular patho® 
of Duchenne muscular dystrophy 1s 
example of how a complex and rap 
changing subject is presented ın a form 
should be comprehensible to most read 
And It ıs very up to date. The large chaj 
on management succeeds in strikins 
realistic balance, for the most part, 
tween the varying thoughts of diffe: 
schools on what cannot avoid being 
emotive topic I believe that this is a b 
that should be available in every paedie 
library and that all of those that have 
role in the diagnosis and managemen 
children with neuromuscular dise 
should be made aware of its existence 
encouraged to look at it. 

The number of people who may wan 
buy the book may be small, but those 1 
would welcome access to it will, I am sr 
by numerous 
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Children with Neurological Disord 
Book 1. Neurologically Handicapped C 
dren: Treatment and Management. Ed 
by N Gordon and J McKinlay. Pp < 
£19-50 paperback, £42°50 cloth Black 
Scientific Publications, 1986. 

Children with Neurological Disorde 
Book 2. Neurologically Sick Child» 
Treatment and Management. Edited bs 
Gordon and I McKinlay Pp 525. £15 
paperback, £42 50 cloth. Blackwell Sc» 
tific Publications, 1986 


These two companion volumes expl 
similar fields: the neurology managem 
of handicapped children (book 1) and s 
children (book 2) Such artificial dist’ 
tions cause considerable overlaps Boo 
covers long term handicaps, (such as « 
ebral palsy, hearing loss, fits and learr 
disorders) and management approac 
(orthopaedics, genetic counselling, 
medial teaching), with some philosoph 
discussion. Book 2 reviews paedia 
neurological disease, {including infectic 
tumours, traumatic and metabolic . 
eases), and management issues (neuros 
gical referral, respiratory failure, couns 
ing, neuroradiology) 

The 40 contnbutors, half of whom w 
in Manchester, range from neurolog 
and neurosurgeons (predominant in b 
2) to psychologists, social workers, ger 
cists, and other therapists The intentic 
to update neurological management, 
book 1 ıs armed not only at doctors 


he general effect of reading these 
imes straight through is of attending a 
> multidisciplinary symposium There 
2petition, extreme variation in style, 
tent, and compleaty Some contribu- 
use that lame phrase, ‘space does not 
mt . ’, others describe, with detailed 
es, obscure neurological rarities Other 
iors forget that ‘treatment and manage- 
aC ts their remit There is a shortage of 
ynial attention, though they appear 
z (in square brackets) as referees dur- 
a virulent dismissal of signing for deaf 
Jren—maybe to placate its advocates 
where Book 1, too often, 1s discursive, 
a stately vagueness, (‘not infrequent’, 
atively common’) and insufficient con- 
gorary data and controlled results of 
«vention David Taylor’s characteristic 
ributions are delightful-—his case his- 
zs are compelling—but he needed re- 
ding not to tell the same story twice 
extbcoks are best not produced in two 
mes, and without a common index 
se 930 pages could be reduced to 500, 
g the ruthlessness of journal editors, 
e chapters can be jettisoned The 
srback volumes, however, are remark- 
cheap, and include contributions that 
well researched, packed with contem- 
wy r2ferences, and of immediate help 
1¢ management of il and handicapped 
iren 


J W PARTRIDGE 


Adolescent Years: The Ups and Downs 
wowing Up. By J Buckler Pp 152. 
0 hardback Castlemead Publications, 
e, 1987 


‘he Arst half of this book Dr Buckler 
ribes the events of puberty while the 
md part contains information about the 
ciated features of adolescence. As one 
id expect from this author, the former 
omprehensively dealt with while the 
w Contains an account of many of the 
lems that may concern a teenager The 
s 2xpressed are those of a caring 
nt as well as those of a specialist in 
vth and development I was particu- 
‘ impressed at the sensitive way in 


which the more delicate subject matter was 
discussed It 1s unfortunate that adolescent 
medicine is poorly represented in the 
United Kingdom and many associated 
problems fall in between the specialities of 
paediatnes and adult medicine Fortu- 
nately, Dr Buckler’s book provides much 
material to unify these subjects 

I was delighted that large sections of the 
text were devoted to psychological de- 
velopment My main criticism, however, 1s 
that important issues such as drug de- 
pendency, contraception, and unwanted 
pregnancy were allocated an inapprop- 
nately short discussion and, of greater 
Importance, practical guidance was 
limited 

There have been several books about 
adolescence published recently but I be- 
lieve this to be one of the better ones. The 
cost 1s reasonable, especially considering 
this 1s a hardback edition Although writ- 
ten primarily for parents and associated 
health workers, I am sure this book will be 
most eagerly received by teenagers them- 
selves, to whom I shall have no hesitation 
in recommending tt 


R STANHOPE 


Fluid Therapy in Childhood. By T L 
Chambers Pp 140: £8-50 softback. Black- 
well Scientific Publications, 1987 


This short book 1s designed to be read 
while waiting for laboratory results or 
watching an ill patient; it will be a great 
help to all those who have that responsibil- 
ity It provides uncomplicated advice on 
choosing the correct biochemical tests, the 
accurate interpretation of the results, and 
the safe, immediate treatment of a sick 
child The first third of the book considers 
the theoretical principles governing fluid 
balance, the normal mechanisms of regula- 
tion, and the aetiology of pathological 
states The terminology is simply defined 
The tables and figures are outstandingly 
clear The caiculations of normal needs and 
abnormal replacements are provided, and 
the enteral route is not considered out- 
dated The rest of the book discusses the 
commoner circumstances in which the 
body’s regulatory mechanisms become dis- 
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ordered gastroenteritis, diabetes mellitus, 
kidney disease, adrenocortical failure, 
hypercalcaemia, potsoning, and surgery 
There is a particularly helpful chapter by 
Mr R W Griffiths on the burned child, 
which recognises that most of these prob- 
lems are not dealt with by paediatricians 
The sections on calcium and parenteral 
feeding are short and rather disappointing, 
but overall several quarts of guidance have 
become an excellent pinta. It will be worth 
keeping a copy on each paediatric ward 


A N STANTON 


Drawings from the newborn. Poems and 
drawings of infants in crisis. By H Spears 
Pp 127: $39-95 hardback Ben-Simon Pub- 
ications, 1986 


This 1s an unusual book containing 20 
poems and 52 full page pencil drawings 
of babies done by an Amenican artist 
in a neonatal intensive care unit in 
Copenhagen The drawings show babies tn 
incubators with tubes and all resuscitation 
equipment, the size of the children 1s often 
shown by contrast with the hands of the 
nurses. The drawings are competent and of 
variable quality with tone values much like 
those of the well known books of drawings 
by Dowd, but she has barely Dowd’s facile 
skill The poems are accompaniments or 
substitutes for drawings The whole gives a 
fascinating insight into an artist’s view of a 
situation usually only recorded by a nurse 
or doctor or by an involved relative Some 
of the poems have beautiful passages such 
as ‘Any kind/of life ıs life/but here the 
event conceals all questioning/ ...’ and 
‘. on the screen, this tiny green snake/of 
her life whips and whips and whips’ 

This 1s not a happy book any more than 
any other book on human tragedy ts, but it 
is a true work of art in that it will leave 
every reader a little more thoughtful and a 
little different. It ıs an excellent book to 
give to someone who has lived through an 
intensive care ward; I can see many neo- 
natologists being given a copy from a 
‘grateful patient’. 


JOHN L EMERY 


Archives of Disease ir. Chddhcod, 1987, 62, 1204 


British paediatrics 


Primary health care 


Ir its response to a Department or Health and Social 
Security (DHSS) document Primary health care: an 
agendg fer discussio:, tke British Paediatric 
Association (BPA) emptasis2s the fact that depart- 
ments of paediatrics in Iaiversity hospi-als ın inner 
city arees are providing a considerable amount of 
primary care for local chidren. If alternative 
arrangenents cannot be made this service should be 
approprmiely funded. Tke po:nt ıs alsc made that 
recuctions in university fnance are sersously limut- 
ing the contribution that academic departments of 
child h2elt2 and genera practice can make to the 
training Df general pract tiorers. 

The Association welcones the recommendation 
that general practitioners should work in zommunity 
child heaitt but would li<2 to be assured that there 
will be acequate postgraduate training fcr this work 
and that ze eral practiticrers will be abl2 to devote 
more of their time to tte care of chidren The 
timing aid content of Screening procedures is 
currently being examined Ey a joint workmg party of 
the BPA, the General M2cical Services Committee 
of che British Medical Association, and the Royal 
College cf Jeneral Prac-icion2rs. The EPA hopes 
that no frm policy will be laid down until this 
worxing party has reported. The DHSS document 
makes na -iention of the sckcol medical service. 
This may have been deliterate if the government 
sees this service as secorcary care. The BPA has 
sent its own working party rezort on school health 
services O the DHSS and would welcome the 
opportunity to discuss the metter further. 


Neighbourhood nursing 
The BPA hes responded t> another DHSS report 


Neigtbourhood nursing—a focus for care in some- 
what critical terms, indicating that 1t does not accept 
the premise that current arrangements for commun- 
ity mairsing need the proposed radical revision. 

The DHSS report seems to have almost totally 
ignored the needs of children and has disappoint- 
ingly overlooked the BPA’s recommendations for a 
community nursing component in the district child 
healta service. The care of sick children in the 
community demands the specialised training re- 
quired for the Registered Sick Children’s Nurse 
Certirtcate rather than general district nursing ex- 
perience. The BPA rejects the notion that specialist 
children’s nurses working in the community—for 
examzle, in oncology or dialysis—should be under 
the management arrangements of the neighbour- 
hood nursing service. These nurses are part of the 
secondary care team, sometimes replacing and at 
other times supporting the primary care nurses. 

Altnaough the recommended checklists are 
accep-ed by the BPA as an aide memotre they are 
not comprehensive and should not be used inflex- 
ibly. some of the checklist items are naive or 
obscure and those dealing with the community child 
health services are of limited value. For example, 
the role of the District Handicap Team ıs ignored 
and the items on child abuse do not refer to the 
current DHSS recommendations. 

In tne Association’s view the report places too 
much emphasis on management and not enough on 
workirg nurses, especially in 1ts manpower recom- 
mendations. Indeed, the proposed increase in re- 
sponsibilities and status of nurses could make the 
manag2rial arrangements superfluous. 


A D M JACKSON 
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Annotations 


Placental transport: diversity and complexity 


Every mammalian fetus is autonomous, being sepa- 
rated from its mother by a layer of fetal membranes. 
To allow nutrition, respiration, and excretion fetal 
blood flows through an extracorporeal circulation 
close to the mother’s blood in the placenta. There 
are enormous and unexplained differences in 
placental architecture among species, more than are 
found in any other mammalian organ. In pigs the 
placenta is a simple corrugated membrane; in sheep 
it consists of some 50 individual mmiplacentas. In 
both these species fetal and maternal blood remain 
mainly ın capillary circulations separated by a 
multilayered epithelium formed of both maternal 
and extraembryonic fetal tissue. In human fetuses, 
by contrast, fetal blood flows through villi in which 
the capillaries are covered only by fetal tissue which 
bathes directly in the intervillous space in a pool of 
flowing maternal blood. Rat, mouse, and guinea pig 
placentas are similar, but these species have a 
subsidiary yolk sac placenta which transports im- 
munoglobulin and which is absent in humans. 
The outermost layer of the fetal membranes is 
trophoblast, which insulates the amnion, placental 
circulation, and fetus from the mother. Human 
trophoblast comprises several subpopulations of 
cells and also a syncytium.’ It is metabolically active 
and contains enzymes which may be induced by 
maternal smoking and which can modify foreign 
compounds. It invades maternal tissue, but only to a 
controlled extent. Its limited expression of fetal 
histocompatibility antigens plays a part in the 
complex mechanisms that prevent rejection of the 


fetus by the mother. The trophoblast produces a! 


wider range of hormones than any other tissue, and 
the large number of different receptors it bears on 
its surface for such molecules as insulin, epidermal 
growth factor, opioids, and catecholamines suggest 
that it may also function as an endocrine end organ. 
In addition, the placenta is an organ that carnes out 
the transport tasks performed in postnatal life by 
alveolar epithelium, renal tubules, gut mucosa, and 
hepatocytes. 


Transport mechanisms 
There are several modes of transport across the 


placenta.” ? Relatively lipid soluble molecules such 
as Tespiratory gases, anaesthetic agents, many other 


drugs, and unconjugated bilirubin cross easily by 
penetrating the cell membranes of the placenta. 
Small water soluble molecules such as urea and 
water itself also cross easily down diffusional or 
osmotic gradients and may do so through minute 
pores of molecular dimensions‘ 7; these, however, 
have not been convincingly shown by electron 
mucroscopy and are a little difficult to reconcile with 
the syncytial nature of human trophoblast because 
in Other tissues pores are usually between cells. 
Small electrolytes may also cross by this route. 
Transfer of glucose 1s markedly facilitated by a 
specific carrier molecule, but it is not actively 
transported. Most amino acids, calcium, and 
perhaps potassium and phosphate, are transported 
from mother to fetus by specific carrier mediated 
processes, but these—unlike that for glucose— 
consume energy and carry out active transport, 
leading to higher concentrations in fetal than mater- 
nal plasma. Immunoglobulin G (but not A, M, or 
E), iron, and vitamin By, are taken mto the 
trophoblast by receptor mediated endocytosis and 
then released by a poorly understood mechamsm 
into the fetal circulation. 

Diversity among species means that simple extra- 
polations from experimental animals to women are 
not permissible but many mechanisms are the same 
in different species—for example, the carrier sys- 
tems for calcrum, amino acids, and glucose. Other 
transport systems, such as those for iron or for 
immunoglobulin, may be radically different as is the 
passive permeability to less soluble drugs. Animal 
studies are better used for building up a clear picture 
of how placental transport works as a whole rather 
than for answering specific clinical questions, 
though the latter is often unwisely attempted. 


Control of placental transfer 


Little 1s known about the control of placenta 
permeability. The rate of transfer of highly permea- 
tive lipid soluble molecules such as those mentioned 
above is not affected by thickening or thinning of 
the placental tissue barrier but rather by the rate of 
blood flow in maternal and fetal circulations and by 
their geometrical relationship to each other. Their 
transfer is said to be ‘flow lumited’. Large increases 
in placental blood flow as gestation proceeds are 
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important so tkat the transzort 57 respiratory gases 
can ke increased to meet t~e needs of the growing 
fetus. Short term modulaticn of 500d flow does not 
seem to be an importart physiological control 
mechanism, bu: reductions may reduce gas transfer 
in disease. 

The permeability of lipi umsoluble substances 
which cross more slowly is Ferdly affected by 
changes in the rate of blood fic}. Their passage is, 
by contrast, ‘membrane limited’ end any control of 
their <ransfer is likely to be by a saange in placental 
tissue carrier mechanisms. An example of mem- 


brane limited contro! in the nlacenta is the ability of ' 


the rat placenta to keep = fetus normoalaemic 
when the mother is hypok=laemic,°® ard there are 
hints of similar mechanisrzs for calcfum and for 
amino acids. The ability =f tke p:g placenta to 
increese sodium transport towards the fetus under 
the influence of fetal catecholamine in vitro may 
represent ancther control process.’ It is nct known 
if controls such as these arz 1mportent in 1umans. 


Transport and disease 


It seems certain that abmormed:ties of placental 
transport contribute to fete. disorder, but there 1s 
little direct evid2nce to support this—apart ‘rom the 
general association between tke placenta’s poor 
growth, abnormal histology and disturbed endoc- 
rine function, and some cases of intrauterine growth 
retardation and maternal gestational diszase. Maybe 
we have not always looked at tre right conditions 
Spontaneous abortion or fetal decth, congerital mal- 
formation, transient perinatal diseases suck as non- 
immune fetal hydrops or necnata_ hypocalcaemia, or 
problems not apparent until ater childhood (such as 
cerebral palsy) night all rezsonably on occasion be 
attributable to placental transpcrt defects. but we 
have no direct evidence for thus. Normal transport of 
unwanted maternal plasma constituer ts—IgG 
leading to neonatal disease or fetal heart block in 
maternal immune disease, or fetal infection by those 
viruses which affect the fezis before term-—might 


aso be preventable if we could develop means of 
manipulating placental transport mechanisms. 

To progress the techniques now becoming avail- 
adle must be applied: amniocentesis (though amnio- 
tic fluid constituents, notably proteins, may reflect 
maternal rather than fetal plasma),® placental villous 
biopsy, non-invasive placental imaging and blood 
flow studies, heavy isotope techniques, and the 
ability to sample fetal blood ın utero before labour.’ 
Each of these approaches, however, provides only 
one piece of a complicated jigsaw puzzle. For 
satisfactory evaluation of the data they provide, 
their use must be linked to a clear understanding of 
p_acental physiology and to an alertness that a 
p.acental defect might be the cause of a specific 
clinical problem in the fetus, newborn, or older 
child. 
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Investigation of perinatal 


The progressive fall in fetal and perinatal mortality 
in the developed world has accentuated the tragedy 
of this unexpected event to the family and has 
increased pressure on clinicians and pathologists to 
provide an explanation and an accurate prognosis 
for future pregnancies. Adequate investigation of a 
penmnatal death often entails cooperation between 
obstetrician, neonatologist, pathologist, and clinical 
geneticist and may require a range of specific 
laboratory tests.! 

Several studies have evaluated perinatal necrop- 
sies ın recent years and have confirmed the value of 
the procedure.*> A recent study in Colorado 
Clamed that necropsy was the only means of 
establishing the cause of death in 26% of cases and 
thet necropsies were the sole source of information, 
incicating the need for genetic counselling in 48% of 
deaths where this service was required. A study 
performed ın 1980, however, showed that in Britain 
only 61% of stillbirths and 54% of neonatal deaths 
had necropsies and in only 18% of deaths was the 
examination performed or supervised by a perinatal 
pathologist. 


Motivation 


The interdepartmental approach required for inves- 
tigation of a perinatal death is prone to failure due 
to economic or operational stresses or sheer lack of 
interest by one or other of the departments in- 
valved. A recent survey carried out by a subcommit- 
tee of the Royal College of Obstetricians and 
Gynaecologists found a wide range in the frequency 
with which necropsies were requested and in the 
adequacy of the studies carmed out at different 
centres throughout Britain.’ Where pathologists 
are unable to or not sufficiently interested in 
providing an adequate service obstetricians and 
paediatricians lose interest with the result that 
requests for necropsies decrease. The pressure for 
a full investigation of each perinatal death and the 
establishment of an adequate service in perinatal 
pathology must come from the clinicians who have 
the task of explaining the death to the parents and of 
formulating an appropriate strategy for the manage- 
ment of future pregnancies. The tools which are now 
available to the clinician, including cytogenetic, 
enzymological, and molecular methods of diagnosis 
and imaging techniques for the study of structure 
and function ensure that obstetricians, paediatn- 


death 


cians, and clinical geneticists are deeply concerned 
with establishing the nature of any disease detected 
in the living fetus and newborn infant. Investigation 
of the fetus or newborn infant who dies, with or 
without such studies, is merely an extension of such 
a process. 


Role of the clinician 


At a practical level the clinician, an obstetrician in 
the event of fetal death and paediatrician in cases of 
neonatal death, has the task of starting and coordi- 
nating investigations. Many obstetric and neonatal 
units now have a check list of procedures to be 
carned out. These include taking samples for 
haematological, microbiological, and cytogenetic 
tests, requesting permission for necropsy, complet- 
ing the necessary request form for necropsy to 
provide a summary of the clinical details for the 
pathologist, and taking a photograph of the baby for 
the parents Maternal studies which have been 
recommended as a routine if not performed antena- 
tally include plasma antibody screening tests for 
toxoplasma, rubella, cytomegalovirus, and herpes 
sumplex, Klethauer test, Venereal Disease Research 
Laboratory test, tests for rhesus or other antibodies, 
tests for thyroid function, and measurement of 
glycosylated haemoglobin and glucose tolerance test.’ 

In cases of neonatal death the need for any tests 
before the necropsy has been carried out depends on 
the extent to which ıt has been possible to study the 
infant in life and the facilities which are available to 
the pathologist. When dealing with an undiagnosed 
hydropic neonate it is important to take cord blood 
for haematological and microbiological studies, to 
save plasma and ascitic fluid for possible further 
studies, and even to set up a fibroblast culture for 
cytogenetic or metabolic studies.' * If an infant dies 
after prolonged intensive care, all necessary clinical 
investigations may have been completed leaving 
only one or two queries to be addressed by 
necropsy. If there are no facilities for radiology in 
the pathology department the clinician needs to 
have x-ray pictures taken before necropsy in cases of 
malformations of the skeleton such as short limbed 
dwarfism, and in cases of non-immunological hyd- 
rops. If there is a clinical geneticist 1s available, he or 
she can provide a valuable coordinating link in these 
activities. 
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Role of the patholozis- 


The primary role of zhe pathclogist is to supplement 
the observations of tke clamcien by carrying out 
external examunation, m2as-=rement, dsssection, and 
histological examination, as well as aay additional 
studies that are indicated CLring the procedure.” 
It is the-eZore essential zhat the patholcgist, particu- 
larly if oe is a trainee cr non-specialist pathologist, 
should Se given ful. cimical intormauon and en- 
couragement by the zlirmams. The hign proportion 
of useful mecropsies reported by the Cenver group 
may be ic part attrıbuw ble to discussons before- 
hand between the tremee pathologst and the 
clinical gemeticist in all ceses> A close clinicopatho- 
logical Iink of some kinc s particularly mportant at 
a time when the adult necropsy rate is declining and 
there is a shift in emohasis in patholog'cal training 
away from the gross observational skilS needed in 
the postmortem room. Tne ab lity to reccgnise minor 
macroscepre deviations “rom normal is necessary 1f 
appropmiate further laborztory investigations are tc 
be selected in cases of infection, obscure malforma- 
tion, or metabolic dsease; shotograpiy and the 
eyes of other clinictans arc invaluable aids A 
paediatric or perinatal dathclogist maz have less 
need of saca help from his or aer clinica colleagues 
but ıs equelly depencent on having a cull clinical 
history. he pathologist needs tc provde interim 
and final reports prompw; to the clinicsans and to 
keep them informed cf the progress of any special 
investigat.cus so that the tindmgs can be explained 
to the parents. 


Investigat oms in the abserce of consent for necropsy 


Lack of ccnsent for necropsy does rot totally 
preclude >ertormance of diagnostic tess in cases 
where the cause of degth 1s not known. Here again 
the prime nover must Ee the clinician as the 
pathologist will not 1o7mal.s have irformation 
about suca cases. There is seldem obsection to 


examination of cord blood specimens or perform- 
ance of maternal studies as mentioned above. It 
would also usually be permissable to weigh the 
infant and make careful external measurements, 
take whole body photographs and x-ray pictures, or 
investigate internal organs by ultrasound scans (for 
example to confirm renal agenesis), to culture swabs 
of external orfices, and to examine the placenta 
both macroscopically and histologically Sadly the 
diagnostic opportunities afforded by this range of 
studies are often missed by lack of clinical fore- 
thought. 
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Measles immunisation: feasibility of a 90% 
target uptake 


A D H LAKHANI,* R W MORRIS,* M MORGAN,* C DALE,+ AND M S B VAILET 


*United Medical and Dental Schools of Guy’s and St Thomas’s, St Thomas’s Campus, London and 
tMaidstone Health Authority 


SUMMARY A three part investigation of the factors that might influence uptake of immunisation 
was carried out in Maidstone Health Authority; this included studies of the computer system and 
attitudes of parents and professionals. Several problems with immunisation scheduling, informa- 
tion transfer between general practitioners and clinics and the computer centre, and validity of 
computer information were identified. The attitudes of parents, relatives, and friends were 
generally favourable, although parents reported a lack of knowledge about the disease and vac- 
cine and lack of advice from professionals. Perceived contraindications to immunisation, parti- 
cularly a history of measles, were important reasons for non-uptake. Professionals’ perceptions of 
contraindications, however, were at variance with Department of Health and Social Security 
guidelines and none of the recorded contraindications was valid. Calculations of potential uptake 
suggest that a 90% target uptake is feasible and recommendations are made for changes in 


services. 


A safe and effective immunisation providing lasting 
immunity against measles has existed since 1968 and 
yet measles remains a common serious illness. Be- 
tween 1970 and 1983 there were 270 deaths ın 
Britain from measles and 175 deaths from subacute 
sclerosing panencephalitis, a long term complication 
of measles.! Notifications of the disease during this 
period, despite considerable undernotification, 
ranged from 52 000 to 300 000 a year, with an 
annual average of 100 000.7 In Maidstone health dis- 
trict alone about 600 cases are notified each year. 
Measles also causes some avoidable morbidity; com- 
plications from measles were studied in 1976 and 
showed little change from a study carried out 13 
years earlier.’ 

There is national concern that the high incidence 
of measles should be reduced by ensuring that all eli- 
gible children receive immunisation.’ * It is difficult 
to explain the low uptake as measles immunisation 
has not attracted the adverse publicity that pertussis 
immunisation has; ıt requires only one dose; and 
many health authorities have child health computing 
systems for administering and scheduling appoint- 
ments. Several recent studies have suggested that 
some of the reasons may include poor administra- 
tion of immunisation services, a lack of commitment 
among health authority staff, and a lack of under- 


standing of the indications and contraindications of 
this vaccine.>-!* 

The South East Thames Regional Health Author- 
ity (SETRHA) health promotion group recom- 
mended that health districts should attempt to 
achieve a 90% uptake of measles immunisation in 
the 15 month age group. To help authorities achieve 
this ıt is necessary to understand the factors that 
might influence uptake. This may identify the ways 
in which people may either be encouraged to use 
services offered of to change the type of service to 
improve the location and provision for services for 
current non-attenders. | 

When this study was first proposed in 1982 the 
recorded uptake for measles immunisation in Maid- 
stone was 71%. These figures happened to be the 
best figures in Kent but were still short of the target. 
Maidstone District Health Authority uses the stan- 
dard child health computer system for scheduling 
immunisation. A three stage investigation of possible 
factors contributing to the low uptake of measles 
immunisation was carried out. The stages are (a) a 
study of the SETRHA version of the standard child 
health computer system (its functioning and the 
transmission of information between the various ser- 
vice providers and the computer centre) to establish 
whether the low uptake of measles immunisation 
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could >e partly due to ¢ malunction in the total ir- 
fcrmaticr retwork; (b) a :tudy of the ettitudes and 
beliefs cf parents about measles immunisation and 
parental socioeconomic fectors that are associated 
with the uptake of the se-vice :n Maidstone; and (c) 
a study of the knowlzdg2, atttudes, ard beliefs of 
health professionals about creasles uamunisation 
and their potential irflcerce on the uptake of the 
service 


Subjects and methods 


STUDY OF INFORMATION SYSTEM 

In December 1984 the SETRHA computer pro- 
duced a bs: from the regetereJ birth cohort of 1981 
of all chi dren currently re 1d2nt in the Maidstone 
Health Authority. This ist, comprising: 2356 chil- 
dren, was divided intc two proups: those recorded 
by the ccmputer as kavng tasen up tae vaccine 
(n=1736) and those recoried as not havirg taken up 
the vaccne (n=620). S=zparete random samples 
were taken with a larger sampling fraction for un- 
ummunised children (as the reasons for no1-immuni- 
sation were of most interest tc us); the tnmunised 
children served as a contr=] group. This sesulted in 
182 immunised and 35C umimmumised chi dren, res- 
pectively. Having identifie= th s group o` 532 chil- 
dren, the ccmputer system, >hild health clinic, and 


general practitioner records were searched for 
pote-ttial reasons for non-uptake. Collection of data 
took glace between December 1984 and June 1985 
wher all children were at least 3 years old, and con- 
sistec of searching these three separate sources for 
ident-cal items of information that were related to 
reasons that could explain non-uptake of measles 
immunisation (table 1). In addition, a search for 
discrepancies between the three record sources was 
carried out to identify possible problems in informa- 
tion transfer. For each of the reasons identified 
(based on the frequency of the reason) the level that 
the uptake rate could potentially be raised, if the 
reason was adequately tackled, was calculated. 


STUDY OF PARENTAL ATTITUDES 

The SETRHA computer centre produced a list of 
infants resident in the Maidstone district who would 
be 13 months old between September and Decem- 
ber 1934, A random study sample was drawn from a 
list of 539 such infants; the remainder formed a 
contro. group. A research assistant interviewed the 
parents in the study group during the week when the 
child was 13 months old. Of the 199 patients selected 
for interview, 174 were actually interviewed (a 
response rate of 87%). The rest had either moved, 
were not available for interview at three attempts, 
or m a “ew cases refused to be interviewed. To avoid 


Table 1 Pownnal reasons fa not-upiake of immunisation 


Reason Nambers of Potential Numbers of 
urivununised for change in immunised 
cFsidren (no (%)) observed rate children (no (%)) 
(r==347) of 73 7% (n= 182) 

Related to Information system 

Change of address dunng chilc’s Airs. three years 43 (14) +4-0 23 (13) 
(according <o clinic or general ararttiorer) 

No general consent form fcr immmmisetior returned to computer 32 (9) +23 3 (2)* 
centre 

Received immwurisaton (accordmg to general pracationer or clinic) 5 (15) +4 3 — 
but not notified to computer 

Did not complete course of tnae vaccines 8 (24) +64 15 (8)** 
(according to computer or claudt 

Not directly related to informetior s sten 

Consent fcr measles rmmunsatico withdrawn 13C (37) +9-9 10 (5)"* 
(according t9 computer) 

Consent fer all immunisation w rherawn 19 (5) +1-4 5 (63) 
{accordirg to computer) 

Contraindicaticns recorded 99 (29) +74 10: E ai 
(clic or general practioner 

Already had measles disease 122 (35) +92 9 <s)** 
(according tc computer, cln x gsnera. practit.oner) 

Any of these: 305 (88) +23 1 57 (31) 
(the above are not mutualy exclisire) l 

Other rzasons 33 £10) _ 3 (2) 





*p<0-005, **p<0-(01 


tDiphtherta/Tetarus’Poho, this word ha~e prevented scheduling for appointmerts for measles immunisation. 


¢Chinic records listed 106 contramnctceons for 98 chidren. 
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influencing measles immunisation uptake in the 
study group, questions relating to measles formed 
just a part of the interview, which was designed and 
introduced as a survey of parental views of com- 
munity health services. The possible influence of the 
interview on uptake was checked by monitorng 
immunisation ın the control group Measles im- 
munisation was scheduled in the normal way when 
the infants were 14 months old Immunisation 
uptake was monitored through the child health 
computer system until the 1nfants were 20 months 
old. Of the 174 parents interviewed, the children of 
43 were recorded as not having taken up immunisa- 
tion. Attempts were made to follow up these 43 and 
40 were interviewed or their whereabouts ascer- 
tained. Actual and potential immunisation uptake 
rates were calculated based on uptake as recorded 
by the computer records and follow up interviews. 
Finally, actual uptake rates among socioeconomic 
subgroupings were compared using x’ tests 


STUDY OF PROFESSIONALS’ ATTITUDES 

A questionnaire was sent to all general practitioners, 
clinical medical officers, health visitors, and paedia- 
tricians in two health authorities: one that had 
carried out a previous campaign about measles 
immunisation among health professionals (Maid- 
stone) and one that had not (Canterbury and 
Thanet). The questionnaire was based on those used 
previously in similar studies on whooping cough and 
measles and was modified slightly to suit our 
requirements.’? After the question, ‘Would you 
recommend measles immunisation at 15 months ın 
the following circumstances’ were 23 statements of 
typical problems encountered in everyday medical 
practice concerning measles vaccination. The pro- 
fessionals had the option of responding ‘yes’, ‘yes 
qualified’ (that is with precautions), ‘no’ or ‘not 
known’. Only ın one case was measles immunisation 
clearly contraindicated, and professionals were ex- 
pected to make a positive recommendation in most 
cases. In addition, there were some direct questions 
on measles immunisation and the disease. 


Results 


The main findings of the three studies are presented 
here, detailed results of each study have been 
reported separately.!*!¢ 


INFORMATION SYSTEM 

Table 1 summarises the main reasons for non- 
uptake identified for 347 unimmunised children ın 
the information system study (basic information was 
missing for three of these children). Results based 
on the 182 immunised children are also shown. 


Measles was recorded by at least one source of 
information in 122 (35%) unimmunused children: in 
28 it was recorded as having occurred before 15 
months when immunisation should have taken 
place. None of the 64 cases of measles known to the 
computer system was notified until the child was at 
least 14 months old. Of the contraindications listed, 
clinic records listed 106 for 98 children, this included 
those with previous measles disease (50 cases); 
allergies that were often to eggs (18 cases); a family 
history of convulsions (18 cases); and a history of 
convulsions ın the child (nine cases). None of the 
recorded contraindications was found to be valid 
when assessed against DHSS guidelines. 


PARENTAL ATTITUDES 
The results presented here refer to the 174 parents 
who were interviewed and about whom information 
was available. The parents’ overall attitude to 
measles immunisation and the attitudes of their 
relatives and friends were regarded as favourable or 
neutral in over 90% of interviews; 113 (65%) of 
parents, however, said that they lacked knowledge 
about the vaccine and 43 (25%) expressed uncer- 
tainties about possible side effects. A small per- 
centage (about 10%) mentioned supposed contra- 
indications in terms of the family or child’s medical 
history (especially fits and egg allergies). By the 
time their children had reached 13 months, mothers 
had received little advice about measles 1mmunisa- 
tion from professionals: 160 (92%) reported re- 
ceiving no advice from the child health clinic, 153 
(88%) no advice from their general practitioner, and 
144 (83%) no advice from the health visitor. Profes- 
sional advice was reported as sometimes discourag- 
ing immunisation if the child had experienced 
measles already, contrary to DHSS guidelines.!’ 
Of the 174 parents interviewed, 43 (25%) were 
recorded by the computer as not having taken up 
measles immunisation for their child and 40 of the 
latter were interviewed or their whereabouts ascer- 
tained A small number (nine) said their child had 
received the immunisation but always after 17 
months. Another group (11) had moved out of the 
area, although the date of the move was unknown. 
Of the remaining 20 eligible children, seven parents 
said that they had decided not to take up the 
immunisation. This was mainly attributed to the 
child having experienced measles already (three 
cases) and wornes about contraindications as a 
result of the family or the child’s medical history. 
The other 13 parents said they were ‘delaying’ 
immunisation, this was mainly ascribed to their child 
having another illness—in six cases colds or ear 
infections—but parents also mentioned previous’ 
experience of measles (two cases), worries about 
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possible contramdications, end in a few cases ‘for- 
getting’ or ‘being too bus". Few health service 
problems were mentioned 

The upteke of immunisation at 20 months, re- 
corded by zhe computer svst2m, was 74% for the 
interviewed group (129/174) anc e»cluding the 
children who had moved 79% (129/163); 56-5% for 
the noa-responders (13/23); zed 73% for the control 
group (241/330). The immunisation status was 
unknown in 12 cases. Revised rates of immunisation 
uptake were calculated from information from the 
follow u> interviews plus the computer records and 
were 8)“ (240/174) or &% (140/163) excluding the 
children who had moved. Ihe potertial uptake 
figure was based on chadrer known tc have been 
immunis2d, plus the 13 ‘deeyers’ and the three 
children who were not immunised because of having 
had measles already; this gave a potertial uptake 
rate of [0% (156/174) end excluding tie children 
who hed moved 96% (156'5€3). E children with 
other record2d contraincications were uacluded the 
figures were 92% and 38%, respectively. Actual 
uptake rates were lower among children whose 
mothers finished full time educetion at age 16 or less 
(68% v 33%) or who were from manual social 
classes (69% v 80%), but uptake was higher among 
first babies (81% v 70%); these differences, how- 
ever, were not quite significent at the 5% level. 


PROFESSIONALS’ ATTITUDE= 

The respcnse rate from al doctors in the two health 
authorities was 59% (161274, end that from health 
visitors wes 76% (70/92); drofessional status was not 
recorded in five responses. i2 general there was 
considerable variation in responses to tie recom- 
mendatiors for immunisation betweer doctors, 
health vistors, and the two c:stricts. The response 
rates for the 10 recommendétons that were most 


contrary to what would be expected (based on 
DHS guidelines) are summarised in rank order 
(based on the range of rates) in table 2. 


Discussion 


Previous studies of reasons for non-uptake of 
mea: les immunisation have been limited by small 
samples, very local populations, or examination of 
individual aspects of measles immunisation. In this 
paper we summarised the findings of a comprehen- 
sive range of studies and investigated several aspects 
of m2asles immunisation in the same geographical 
area with random samples of whole district popula- 
tions We were particularly impressed by the finding 
that tiree very different studies, investigating differ- 
ent aspects of immunisation uptake, identified a 
simler range of problems—for example, all three 
studies indicated that perceived contraindications to 
immunisation were an important reason for non- 
uptak=. Further investigation has shown, however, 
that tie contraindications quoted were not valid in 
most cases. All three studies have indicated that a 
history of measles was perceived as an important 
contreindication, although in many cases the disease 
was a consequence of non-uptake of mmmunisation 
and occurred after 15 months of age. Apart from 
these zommon problems the individual studies have 
identified specific problems and several recommen- 
dations are made for changes in services based on 
these =indings. 

The study on information systems identified 
severa problems ın information transfer that could 
be investigated locally. Potential deficiencies in 
informextion transfer that applied to unimmunised 
children might also apply to immunised children. 
Hence a comparison of the two groups was carned 
out. Potential deficiencies identified among the 


Table 2 Frepertion of doceors cid health v.suors who made recomendations for immunisation contrary to those 


expected based on DHSS gvadelures 








Case history at age 15 months Response Response Doctors Health 
ed a tually (no (%)) visitors 
(DHSS) made {n=161) (no (%)) 
(n=70) 
Non-anaphylactoic allergy to egg or rālk Yes N> 79 (49) 19 (27) 
Professional minks baby has hac meases Yes Nə 86 (53) 6 (8) 
Febrile comasion at age 11 moaths Yes/Qualimied N> 48 (30) 24 (34) 
Afebnle buz :nuffly Yes No 51 (32) 20 (29) 
Spina bifida end hydrocephalus Yes Ne 40 (25) 17 (24) 
Parent says baby as had measies Yes Ne 46 (29) 4 (6) 
Leukaemia No Ycs/Qualified 28 (17) 10 (14) 
Irritable/cyancsis when newbom Yes/Qualified Nc 21 (13) 14 (20) 
Meningitis without fits Yes Nc 23 (14) 12 (17) 
Brother has febrile convulsions Yes Nc 18 (11) i5 (21) 
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unimmunised, however, could still be the true cause 
of non-uptake. Even if all these barriers to ım- 
unisation were appropriately tackled the potential 
improvement in uptake rate quoted ıs unlikely to be 
achieved completely. Several areas for improve- 
ment, however, have been identified. families’ 
address changes should be notified by clinics and 
general pratitioners more promptly and more com- 
plete notification of immunisation is required from 
them. Feedback of uptake rates to general practi- 
tioners and health visitors and of lists of apparent 
‘defaulters’ could also help. Children who have not 
completed the course of triple vaccines should not 
be suspended from the list for scheduling appoint- 
ments for measles immunisation; this has in fact 
been implemented in the national child health 
computer system. Data on moves in and out of a 
district and when they occur are necessary to 
estimate uptake ‘Movers out’ should not be deleted 
from the computer file, as is the current practice, 
but data on the date of their move should be 
collected and they should contnbute to the numer- 
ator and denominator of the uptake rate until the 
time of their move.!® Finally, those parents who 
positively withdrew their consent for measles im- 
munisation at the time when ıt was due (37% of our 
unimmunised group) could be counselled more 
positively by health professionals. 

In the study on parental attitudes there was no 
d:-fference ın uptake rates between the study and 
control group (that 1s, the interview had no effect on 
the uptake). but there was a difference between 
responders and non-responders. These uptake rates 
siould be borne in mind when interpreting the 
results. The non-responding group might have had 
less favourable attitudes towards measles immunisa- 
tion and this might also lower the actual and 
estimated potential uptake rates of measles ım- 
mumisation. It 1s clear from the responses that 
parents differentiated between measles and other 
immunisations Concern about the side effects of 
measles immunisation mainly took the form of 
raising questions about possible side effects rather 
than actual knowledge or real worries about side 
effects. It should be noted that the measles ques- 
tions were asked at 13 months—that 1s, before the 
measles immunisation but after the other immunisa- 
tions were due. Not all babies, however, were first 
born and some parents should have already been 
exposed to information on measles. Parents require 
more advice about measles disease and immunisa- 
tion from health professionals and more advice 
about the recognised contraindications for measles 
immunisation. 

We found that the social class distribution of our 
sample was almost identical with that for marned 
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men aged 20-44 in Great Britain in 1980, according 
to the Registrar General’s 1980 social class classifi- 
cation.’® Differences in uptake rates between socio- 
economic groups, although not significant, followed 
the usual pattern with lower uptake among the 
manual classes. Such differences may be even 
greater in areas with a higher proportion of the 
population in the most disadvantaged groups. 

In the study on professionals’ attitudes the dif- 
ference in knowledge and attitudes between doctors 
and health visitors may actually be greater than 
observed: the non-responding doctors may have less 
favourable attitudes than those responding. A small 
core of professionals have negative attitudes and 
behaviour towards measles immunisation’ and 
there is a larger group whose interpretation of 
contraindications 1s at variance with DHSS gude- 
lines.!’ The question with the most variable re- 
sponse was the one on egg allergies. Vaccination is 
only contraindicated where there is a history of an 
anaphylactoid reaction, yet 49% (79/161) of the 
doctors said they would not recommend immunisa- 
tion with a history of a non-anapbylactoid reaction 
to eggs. For some conditions—for example, spina 
bifida and hydrocephalus—measles immunisation ts 
actually indicated because of the adverse effects of 
measles if contracted by the compromised host. Yet 
25-45% of professionals responded ‘no’ or ‘not 
known’ for such cases. Children with a history of 
convulsions should still be given measles vaccine 
with appropniate precautions. Yet for the baby that 
had a febrile convulsion at the age of 11 months, 
25-42% of professionals said they would not 
recommend immunisation. Serological studies in 
children with a history of measles in early life have 
shown that a diagnosis in children under the age of 
24 months was incorrect in a large proportion of 
cases; thus immunisation was not contraindicated.” 
A large proportion of doctors in both districts, 
however, saw a history of measles as a contraindica- 
tion, particularly if they had made the diagnosis 
themselves. It should be made quite clear to health 
professionals that this is not a contraindication. 

Health professionals need clearer guidelines on 
contraindications with periodic reminders. In Maid- 
stone a summary report containing the findings of 
the study on professionals’ attitudes has been 
distributed to and discussed with health profes- 
sionals and the department of community medicine 
has carried out personal communication with indi- 
vidual general practitioners. The department of 
community medicine at St Thomas’s has developed 
an interactive, computer aided educational program 
on a BBC microcomputer. The program replicates 
the professionals’ questionnaire, allocates a score 
based on responses to questions, quotes some of the 
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results of this study, and gives information on DHSS 
and other guidelines iz the feedback to the user. 
This prcgram may be extended to cover other 
immunisa-1ons. Heath vistors can play an impor- 
tant pat in momtozinz uptake and ensuring that 
those wac ‘delay’ bezau3e ot illness eventually take 
up the vaccine. A quest.onnaire sim:lar to the follow 
up inte-view in the si-vey on parental attitudes 
might be used for the purpose of monitoring and 
audit. 

The vanous calculations of potentiel uptake of 
immunisat.cn indicate tLat a -erget uptake of 90% is 
feasible in Maidston2 ¿ad rractical recommenda- 
tions for service changz hare b2en icentified. In 
Maidstone some of tkese changes have already 
been implemented and will 3e susplemented by 
more aggressive monilorng 27 non-uptase using the 
follow up cuestionnaire. The problems -dentified ın 
Maidstore probably aply to other dstricts, and 
implemeatation of same of the key recommenda- 
tions could kelp achieve the rztional target of 90% 
uptake by 1290. 


We thank Professor W W Ho kind end Cr A Brssey for their 
comments and sapport, Mr 5 Sasby (SETRHA. coriputer centre) 
for providing some of the data, Dr A E Limertanı for collabora- 
tion, and Dr ESerivens for her ital wo-k 07 thts stedy This work 
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Transient protein losing enteropathy associated with 
acute gastritis and campylobacter pylori 


I D HILL,* C SINCLAIR-SMITH,+ A J LASTOVICA,? M D BOWIE,* AND M EMMS7 


* Department of Paediatrics and Child Health, tDepartment of Pathology, and {Department of Medical 
Microbiology, Universtty of Cape Town and Red Cross War Memorial Children’s Hospital, Cape Town 


SUMMARY ‘Three children presented with acute protein losing enteropathy and were found to 
have acute gastritis associated with Campylobacter pylori infection. Recovery from protein losing 
enteropathy was accompanied by resolution of the gastritis and the disappearance of C pylori 
from the gastric mucosa. Their clinical course suggested that the C pylori had caused the gastritis 
and the protein losing enteropathy. The association between gastritis caused by C pylori and 
protein losing enteropathy in children has not to our knowledge been previously described. 


Organisms resembling campylobacter have been 
reported in association with active chronic gastritis 
and gastric and duodenal ulcers in adults.'? Re- 
cently this association was described in children with 
symptomatic gastritis.» As these organisms are 
rarely found in normal gastric mucosa it has been 
suggested they may be the cause of the inflam- 
matory changes.’ 

This report describes three children presenting 
over a period of four months with acute protein 
losing enteropathy. They were found to have an 


acute gastritis associated with Campylobacter pylori.’ 


Recovery from the protein losing enteropathy was 
accompanied by a return to normal of the gastric 
mucosa and disappearance of the organisms. 


Case reports 


CASE 1 

A 42 year old girl presented with a week’s history 
of periorbital swelling and pitting oedema of her legs 
and sacrum. The rest of the clinical examination 
yielded normal results and she had no skin changes 
or other features of malnutrition. Her serum protein 
concentration was 35 g/l and serum albumin concen- 
tration 17 g/l. Microscopy and culture of her stool 
specimen did not show any parasites or bacterial 
pathogens. A °'Cr labelled albumin study confirmed 
protein losing enteropathy; in a four day stool 
collection 6:2% of the injected isotope was re- 
covered (normal <1%). At gastroscopy swollen 
gastric rugae were seen with pronounced hyper- 
aemia of the mucosa in the body and (to a lesser 
extent) in the antrum of the stomach. The duo- 


denum was macroscopically normal. Biopsy speci- 
mens of gastric mucosa showed oedema of the 
lamina propna with an increased number of inflam- 
matory cells that were mainly plasma cells and 





Fig 1 Gastric mucosal biopsy specimen showing 
numerous C pylori in superficial mucus (single arrow) 
and penetrating between cells (double arrow) 
(Warthin-Starry stain) 
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lymphocytes Histology ot the duodenal biopsy 
specimen showed only a slight incsease in the 
number of plasma cells Fig 1 shows that numerous 
organisms resembling campviobacter w2re found on 
the su-face of the gastr= mt zosa on Warthin-Starry 
stumng These were ccafirmed by elestron micro- 
scopy to be C pylori (fig 2). She was guen antacids 
for the gastritis but no o-1er treatment. The oedema 
gradually resolved and her serum protein concen- 
tration rose, 19 days after admission her serum 
protein concentration was 53 3l and tha: of albumin 
27 g/l. Gastroscopy we repeated anc showed a 
macroscopically normal gastr- muccsa; ristology of 
biopsy specimens showed a residual mald inflam- 
matory cell infiltrate wit- scanty organisms resem- 
bling campylobacter on Wazthir-Scarry staining. 
Culture of a biopsy specamen 2rew C pylori. Two 
months afer admission she aac comoletely re- 
covered and her serum p-oteir corcentretions were 
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normal The gastric mucosa was normal both 
macroscopically and histologically Campylobacter 
could neither be seen on staming nor grown on 
culture 


CASE 2 

A boy aged 2 years and 3 months presented with a 
history of a self limiting episode of diarrhoea two 
weeks previously that had been followed one week 
later by generalised swelling. On admission he had 
pitting oedema of his legs and sacrum, and ascites. 
He had no skin changes or clinical features of 
malnutrition and the remainder of the examination 
yielded normal results Microscopy and culture of a 
stool specimen did not show any parasites or 
bacterial pathogens. His serum protein concentra- 
tion was 28 g/l and serum albumin concentration 10 
g/l Protein losing enteropathy was confirmed, as 
7-8% cf injected °'Cr labelled albumin was recovered 
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Fig2 Low power electron micsgraph showing aumerous C pylori (cp) in contact with cell membranes and microvilli 
(mv) and conceatrated at intercalar tight juncticns (arrows). Inset high power view of C pylon showing characteristic 
sheathed flagellae (arrow) and asscăčction wuh intercellular junction (double arrow). 
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from a four day stool collection. At gastroscopy 
prcnounced hyperaemia of the mucosa of the body 
of the stomach was found, the antrum being normal. 
The duodenum also looked normal Histology of the 
gastric biopsy specimens showed oedema of the 
lamina propria with an increased number of plasma 
cells, lymphocytes, and neutrophils On Warthin- 
Starry staining numerous organisms resembling 
campylobacter could be seen on the mucosal sur- 
face, and electron microscopy confirmed these as 
C pylort. Culture of a gastric biopsy specimen failed 
to grow the organism He was treated with erythro- 
mycin and within 48 hours the oedema began to 
subside. After 10 days of treatment with erythromy- 
cin the oedema had completely resolved and his 
serum protein concentration was 72 g/l, that of 
alumin being 39 g/l. Gastroscopy showed normal 
gestric and duodenal mucosa Histology of biopsy 
specimens of the body of the stomach was normal, 
and no organisms resembling campylobacter were 
detected on Warthin-Starry staining. Culture of the 
biopsy specimen produced a scanty growth of 
C pylori. 


CASE 3 

A 3 year old boy presented with a one week history 
cf diarrhoea and generalised swelling for one day. 
He seemed well nournshed but had periorbital 
swelling and pitting oedema of his legs and sacrum. 
The rest of the clinical examination yielded normal 
results. By the time he was admitted to hospital his 
diarrhoea had resolved and a stool specimen sent for 
microscopy and culture did not show any parasites 
or bacterial pathogens. His serum protein concen- 
tration was 26 g/l and albumin concentration 12 g/l 
Protein losing enteropathy was confirmed by re- 
covery of 8-4% of the injected *!Cr labelled albumin 
from a four day stool collection At gastroscopy 
swollen gastric rugal folds were seen and there was 
intense hyperaemia of the mucosa of the body of the 
stomach. The duodenum was macroscopically 
normal. Histology of gastnce biopsy specimens 
showed oedema of the lamina propria with in- 
creased plasma cells and lymphocytes. The duo- 
denal biopsy specumen showed only a slight increase 
in the number of chronic inflammatory cells in the 
lamina propria. On Warthin-Starry staining numer- 
ous Organisms resembling campylobacter were seen 
along the surface of the gastric mucosa Electron 
microscopy and culture confirmed these to be C 
pylori. He was treated with erythromycin and 
improved considerably The oedema resolved within 
three days and by 10 days his total serum protein 
concentration was 66 g/l, that of albumin being 33 
g/l. Gastroscopy at this time showed normal ap- 
pearances both macroscopically and histologically, 


and no organisms resembling campylobacter were 
seen on Warthin-Starry stain. Culture of biopsy 
specimens from the body of the stomach did not 
grow C pylori. 


Methods 


At least eight gastric biopsy specimens were taken 
under direct vision through the gastroscope on each 
occasion. Specimens for light microscopy were 
immediately fixed ın Carson’s fluid and sections 
subsequently stained with haematoxylin and eosin 
and by the Warthin-Starry method. Specimens for 
electron microscopic examination were fixed in 4% 
S-collidine buffered gluteraldehyde (pH 7-2-7-4), 
washed in S-collidine buffer (0-1 M), fixed again in 
1% S-collidine buffered osmium tetroxide (pH 7-4), 
block stained with uranyl acetate, dehydrated in 
graded alcohols, and embedded in Spurt’s resin. 
Ultrathin sections were stained with uranyl acetate 
and lead citrate and viewed in a Phillips 201 electron 
microscope. 

Specimens for culture were placed in sterile tubes 
and taken to the laboratory immediately. Fresh 
biopsy specimens were moistened with tryptic soy 
broth and rubbed over the surface of plates of 
tryptose blood agar base (CM 233, Oxoid Ltd, 
Basingstoke, Hants, United Kingdom) containing 
unlysed horse blood 7% v/v. The plates were 
incubated in a microaerophilic environment at 37°C 
for up to six days in both a Carbon-dioxide 
incubator and a Gaspak system (BR 56, Oxoid). 
The organisms were identified as C pylori by their 
morphological appearances and using accepted bio- 
chemical criteria.” 


Discussion 


These patients all had severe hyproproteinaemia 
due to protein losing enteropathy that was con- 
firmed by the amount of “'Cr labelled albumin 
excreted in the stools There are many causes of 
protem losing enteropathy in childhood but the 
history, age, and manner of presentation of these 
children suggested the diagnosis of Menetrier’s 
disease (giant hypertrophic gastritis). This 1s charac- 
terised by giant gastric rugal hypertrophy seen on 
barium swallow examination or at gastroscopy ° 
There are typical histological features in the biopsy 
specimens and usually peripheral eosimnophila as 
well.° The cause of Menetnier’s disease 1s uncertain 
but it may be due to infections with certain viruses 
such as cytomegalovirus.’ 

The gastroscopic and histological findings ın these 
patients were unlike those described in Menetrier’s 
disease. None had penpheral eosinophilia and 
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no intranuclear inclusion bodies suggestive of 
cytomegalovirus were seen Althougi there was 
some dedema of the gastric folds, the most striking 
feature Was a severe acute gastritis predominantly 
affecting the body of the stcmach. Tais contrasts 
with reperts in adults m whem the artrum of the 
stomach is usually the worst atfectec. The duo- 
denum was macroscopically and histologically nor- 
mal in a'l ceses. Histolcgical examination of biopsy 
specimens cf gastric mucosa conairmec the macro- 
scopic appearances of acute gasint. All had 
oedema cf the lamina propna with increased 
numbers of inflammatorr cells, mainly plasma cells 
and lymphocytes. Neutrophil polymorphs were pro- 
minent n one case axd none had =osinophuls. 
Examinatior by light microscopy showed numerous 
organisms rzsembling cempylobacter, easily seen 
using the: V‘arthin-Starry stain, on the surface of the 
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gast-ic mucosa. The organisms were short, thick 
‘sea-gull’ shaped spiral rods (fig 1). They were lying 
free in the superficial mucus or attached horizontally 
to the surface of the gastric mucosal cells where they 
were often so numerous that they seemed to form a 
lininz sheet. They were also lying between epithelial 
celis. both surface and glandular, having penetrated 
the mtercellular spaces. 

Organisms resembling campylobacter found on 
examination by light microscopy may be identified 
as C pylori either by recognising the characteristic 
morphology and sheathed terminal flagellae on 
electron microscopy® or by bacterial culture.’ All 
three patients had C pylori identified by one or both 
of these methods. The initial negative culture in 
Case 2 was probably due to technical problems in 
the calture method. 

Clustering of the C pylori around the tight 
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Fig3 High power electron micrograpn showing — pylori embedded tn cell junction (arrow) Second organism ts associated 
with disrupted and widely seperated intercelluler space (double arrows) containing amorphous material streaming 
into the lumen. o7 the stomach. Irzet C pylori that + as penetrated to base of parietal cell canaliculus; C=subepitheltal collagen. 
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junctions between the cells was noted on electron 
microscopic examination Concentration of the 
organisms in this area has been described pre- 
viously, and it was postulated that this represented 
the site through which preferred metabolites and 
growth factors diffuse ? In all three cases electron 
mucroscopic examination showed that some cells 
were Clearly separated from each other with amor- 
phous material lying in the widened space (fig 3). In 
addition to disruption of the intercellular junctions, 
there was cellular degeneration with nuclear 
pyknosis, increased lysosomal activity, and loss of 
cell membranes. This disruption of the cellular 
structure could be the site of the protein loss. 
The association between organisms resembling 
campylobacter and symptomatic gastritis 1s well 
known in adults’? and has been described more 
recently in children.* The additional finding of an 
acute, severe protein losing enteropathy with this 
association, however, has not to our knowledge been 
previously reported. It has been postulated that the 
Organisms are the cause of the gastritis as they are 
not usually found in normal gastric mucosa.? * In 
addition, clearance of the organisms from the gastric 
mucosa led to improvement of the gastritis in a 
series of adult patients.'? The findings in our 
patients are in keeping with this, and also suggest 
that protein losing enteropathy may be a conse- 
quence of the gastritis. In each case recovery from 
the protein losing enteropathy was accompanied by 
a return to normal of the gastric histology and 
disappearance of the organisms. In view of the 
transient nature of the illness and negative clinical 
findings on admission it is unlikely that any of the 
other known causes of protein losing enteropathy in 
childhood were responsible for the disease in these 
patients. Case 1 was not given antibiotics, and 
complete recovery from the protein losing entero- 
pathy and gastritis and eradication of the organisms 
took a long time. In contrast, cases 2 and 3 were 
treated with erythromycin to which C pylori has 
been shown to be sensitive in vitro'! and they 
recovered rapidly in all respects within 10 days. The 


apparent response to treatment may have been 
coincidental as others have not found C pylori to be 
sensitive to erythromycin in vivo. t” 


This study was partly supported by a research grant from the South 
Afnean Medical Research Council to AJL We would like to thank 
Ms E le Roux and Mrs Licata for their technica] assistance 
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Haemophilus influenzae meningitis in Sweden 
1981-1983 
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SUMMARY Four hund-ed and s2veaty cases of men:rgitis caused by Haemophilus influenzae in 
children and 30 cases in acults were identified in Sweden between 1981 and 1983. The age specific 
incidence -n the most susceptible age group (0-4 years) was 31/100 000/year (440 cases), which is 
higher than previously reported from Europe. A furta2r 30 cases were seen in children aged 5-14. 
The risk of developing H influenzae meningitis before the age of 15 was 1 in 669. There were 11 
deaths (2%) and five cases of seriovs neurological seqielae among the children. Only 18 children 
(4%) had >redisposirg diseases. AL but one of the 234 strains of H influenzae from children that 
had been serotyped were :vpe b. Infections in adults differed from infections in children. Five of 
the adults died (17%) 12 had important predisposing diseases, and at least six of the infections 
were caused by noa-typatle sirains It is concluded trat research into the prevention of invasive 


H influenzae infections in childrea should have high priority. 


The incidence of Haemoshilus influenzae meningitis 
in children eged less zhan 5 v2ars has been compre- 
hensively studied in the United States. The age 
specific incidence in this group vared between 19 
and 71/100 030/year ir the gereral population? but 
three groups of native Amencans had high inci- 
dences 173-409/100 00) yeaz.! 4 The variations 
in incidence can be explained partly b~ racial and 
socioeconomic differences. 

In contrast, little is krcwn about the ncidence of 
H influenzae meningitis in children ovtside North 
America. Two studies fom England reported mci- 
dences in children less -Łan 5 years old of only 11 
and 18100 000/year, -es>=ctively.® * In The Nether- 
lands, Finland,’ and = region of Sweden,’ the 
incidences were 22, 27 and 27/100 OO)/year, res- 
pectively, ir. the same age group. 

Even though most H mfluenzae -nfections occur 
in yourg children, severel recent reports have shown 
that the organism ma” a % be the cause of meningi- 
tis in older children and zdul:s 7 ° ' The present 
study aimed to estimate the imcidence and mortality 
of H influenzae meninges in children aad adults in 
Sweden. 


Patients and methods 


We attempted to idertify all swedish residents wha 


had & influenzae meningitis between 1 January 1981 
and 31 December 1983. All departments of paedia- 
tucs. infectious diseases, internal medicine, and 
neurosurgery in Sweden were contacted about 
patients with H influenzae meningitis. Case records 
of these patients were examined by the authors at 
hos> tals covering more than 20% of the population 
The .nformation from the remaining hospitals was 
obtammed from the respective clinicians; 482 patients 
with H influenzae meningitis were identified 

Letters were then sent to all departments of 
clin.cal bacteriology and to the National Bacterio- 
logical Laboratory requesting that all patients in 
whem H influenzae had been isolated from cer- 
ebro: pinal fluid should be reported to us. Because 
some laboratories had not kept complete records for 
the penod being studied, this search yielded only 
360 zatients, 17 of whom had not been found 
thrcıgh the hospital search. Their case records were 
alsa examined. The departments of medicolegal 
medizine, where patients who die outside hospital 
have necropsies carried out, reported an additional 
patient with H influenzae meningitis. Thus a total of 
500 cases were found in 498 patients, as two patients 
had “he disease twice at intervals of one and eight 
months, respectively These episodes have been 
counzed separately. 

In 490 cases the diagnosis was confirmed by 
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isolation of H influenzae from cerebrospinal fluid 
anc in one case by isolation of H influenzae from the 
meunges and several other organs at necropsy. The 
remaining nine patients all had clinical meningitis 
anc the cerebrospinal fluid was purulent. 
H influenzae was isolated from blood ın eight cases. 
From one, H influenzae type b capsular antigen 
was detected in the cerebrospinal fluid by coagglu- 
tinction and Gram negative rods were seen on 
microscopy of the cerebrospinal fluid. 

Four of the adult patients described here have 
been included in a previous report !! Sweden has 
three regions, one in the south with 12 counties, one 
in the middle with seven courities, and one ın the 
north with five counties. Population data from the 
24 counties were obtained from official statistics.' 


Results 


CHILDREN 14 YEARS OLD AND UNDER 
The age distribution of the 470 patients who were 14 
years old or younger is shown in table 1. Of the 470, 
440 children (94%) were younger than 5 years old, 
272 (58%) were younger than 18 months, and 17 
(4%) were younger than 3 months. There were 252 
boys (54%) and 218 pris (46%). 

The age specific incidence 1n five year intervals 1s 


Table 1 Age distribution related to seroptype of isolate 
in 500 cases of H influenzae meninguts 


Age Type b Type f | Non-typable Unknown Total 
Months 
0-2 8 0 0 9 17 
3-5 33 0 0 22 55 
6-8 42 1 0 28 71 
9-11 46 0 0 13 59 
12-14 23 0 0 15 38 
15-17 22 0 0 10 32 
18-2C 18 0 0 9 27 
21-23 16 0 0 10 26 
Years: 
2 39 0 0 24 63 
3 19 0 0 19 38 
4 7 0 0 7 14 
5 7 0 0 2 9 
6 4 0 0 4 8 
T 1 0 0 1 2 
8 2 0 0 2 4 
9 3 0 0 0 3 
10-14 3 0 0 1 4 
15-19 3 0 0 1 4 
20-29 2 0 0 1 3 
30-39 4 1 2 0 7 
40-49 1 Q 1 i 3 
50-59 1 i 0 i 3 
60-69 1 0 1 3 5 
70-79 1 0 1 2 4 
80-89 0 0 1 0 i 
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Shown in table 2. The incidence in the most 
susceptible age group (0-4 years) was 31/100 000/ 
year. The incidences ın the southern, middle, and 
northern regions of Sweden were 27, 37, and 27/ 
100 000/year, respectively. The incidences in the 
two counties with the biggest cities—Stockholm and 
Géteborg—were 32 and 24/100 O000/year, respec- 
tively. 

Serotyping of the infecting organism was per- 
formed by latex agglutination or coagglutination in 
294 of the cases in children (63%) All strains but 
one were type b; H mfluenzae type f was isolated 
from a child aged 6 months with no known 
predisposing diseases. The serotypes of the isolates 
from the two children with two episodes of 
H influenzae meningitis were not known. 

Only 18 children (4%) had any predisposing 
disease: congenital brain disease (n=10), traumatic 
head injury (n=4), Down’s syndrome (n=3), and 
malignant lymphoma (n=1). One infant aged 
3 months had been born at a gestational age of 
30 weeks. All 17 infants aged 0-2 months were born 
at gestational ages of 37 weeks or more. Only one 
had a predisposing disease (encephalocele), and this 
child had a second attack of H influenzae meningitis 
eight months later. 

Eleven children (including two neonates) with no 
known underlying diseases died. Five children 
déveloped serious neurological sequelae, such as 
hemiplegia, diplegia, or tetraplegia, in combination 
with mental retardation, blindness, or epilepsy. The 
mean time spent in hospital was 12 days. 


PATIENTS 15 YEARS OLD AND OLDER 

There were 30 adults (6% of all patients) aged 
between 17 and 82 years. Eleven were men and 19 
women. Their ages and the serotypes of the isolates 
are shown in table 1. The adults differed from the 
children in serotype distribution, predisposing 
diseases, and outcome. Of the 21 strains that were 


Table 2 Age specific incidence (cases/100 000/year) of 
Haemophilus influenzae meningitis in Sweden 1981-1983. 


Age Mean Documented Age specific 
(years) population cases of incidence 
H influenzae 
meningitis 
04 477 461 440 307 
5-9 530 926 26 16 
10-14 563 927 4 02 
0-14 1 $72 314 470 10-0 
15 and 6 752 610 30 0-1 
over 
Total 8 324 924 500 2:0 
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serotyp2d, only 13 were tvpe b, two weze type f, and 
six were non-typabke. Predisposing diseases were 
known ia 12 adults (40%. and compmsed head 
injury (2=11) and <ecute lymphati: leukaemia 
(n=1), Five (17%) cf the adult patients died. 
Among those were two pztencs aged 29 and 36 
years wich type b :nfections and no known pre- 
disposing disease. 


B lactamase producing straws 
Twenty nine straims 6%) (from 12 of the 24 
counties) produced B lactamase. 


Discuss an 


Like all previous estimates of the incidence of H 
influenzae meningitis in children’ the results of 
the present study are besed <n a retrospective search 
for patients; the true incidence of F influenzae 
meningitis ın Sweden s probably higker than that 
reported h2re. Som= episodes of meringitis might 
never Aave been diaznoséc, and some patients 
might kave become il abroad. 

The inc-cdence of 4 influenzae meningitis in 
childrem aged 0-4 years in Sweden from 1981-1983 
that we report (31/130 000"y;ear) is higner than that 
previous.y reported in Eurspe*!°—11-27/100 000/ 
year. The incidence in 2urc 32 seems te be simular to 
or somewhat lower than tkat reported from white 
middie class North American populations, and 
considerably lower than ir North American black 
and American Indian popa-ations.’~ The risk of 
develooing H influenzae meningitis in Sweden is, 
accordng to our data. 1/669 before “he age of 15 
years. 

The mpact of invasi7e H .rfluenzae -ype b disease 
on moztidity and mortality in childrea is consider- 
able. The mortality from A influenzae meningitis in 
Sweden is 1-2%.!° The 11 fatal cases cescribed here 
compre (-4% of al ceath: (2822) in children aged 
0-14 y2ars during the same time per od; the mor- 
tality reported fram other countries (5-8%) is 
higher” 

There were five crildren with serious neurological 
sequelae. The prevalence cf less severe sequelae 
could not be estimated in this stucy, but other 
studies have descrited auctory impairment, mental 
retardetion, motor abnormalities, visual impair- 
ment, language discrders, and behavioural or 
psychclogical problems, alone or in combination, 
in 27-33% of survivors.” In add.tion children 
who seem to recover completely frcm meningitis 
have a lower mear inv ligence Juotient and 
perform less well tnan ther siblings at intellectual 
and nzurophystolozical tests.” ?* There are also 
other manifestations of 4 influenzae infection, 


notably epiglottitis, which in Sweden seems to be 
more common than H influenzae meningitis,” 
septcaemia, pneumonia, osteitis, and arthritis. 

Tae purified H influenzae type b capsular poly- 
sacciaride vaccine could only have prevented 
312% of the cases described here because ıt is 
only immunogenic in children over the age of 18 to 
24 months.}> 16 The experimental vaccines compris- 
ing the H influenzae type b polysaccharide conjuga- 
ted to proteins are of great interest as they will 
protably induce immunity from the age of 3 
mor-ths. 17-19 

Although H influenzae type b meningitis is mainly 
a disease of young children, the infection 1s also seen 
in adults.’ -B In the present study nine adults aged 
17-25 years with no known predisposing diseases 
had H influenzae type b meningitis, indicating that 
som2 apparently healthy adults in Sweden lack 
protective antibodies against H influenzae type b. 
The finding of 17 infants born at term who got H 
inflcenzae meningitis before the age of 3 months 
indizetes that women of childbearing age in Sweden 
do mot always have protective amounts of A 
inflcenzae type b antibodies in their blood. There 
are nany differences between H influenzae meningi- 
tis in children and adults. In adults the disease is 
more often related to predisposing diseases and the 
mortality is high!!-“; in the present study it was 
17%.. In older patients with predisposing diseases 
non-typable strains of H influenzae are also mpor- 
tant pathogens as we have shown both here and 
prerjously. +113 

In conclusion, research into the prevention of 
invesive H influenzae infections in children by 
ummutusation should have a high priority because of 
the high incidence, the prevalence of sequelae, and 
the low but nevertheless important mortality. 


We thank ail the doctors who identified and provided mformation 
about patients with H influenzae meningitis and also Jan Persson 
for Lelp with computer processing of the data. 
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Longitudina. study of height and weight at 


adolescence 


J M H BUCKLER AND J WILD 


Universtiy Department of Paediatrics and Child Health, Leeds General Infirmary, Leeds 


SUMMARY A longitudirai study throagh puberty of the height and weight of 96 boys and 102 
girls in schocls in and azound the city of Leeds was conducted. Data for height and weight and 
height and weight veloc_ties are presented, whicà are based on chronological age and on age 
relative to the age of peak heigat velocity. Comparisor was made with the Tanner standards: 
male puberty developed a little later but growth continued longer, so that the adult men were 
taller and heavier. Girls showed a similar timing of puterty to the Tanner standards but were 
lighter at ail ages and u-trmatelv slightly taller as growth was not completed until later. It is 
important to know the dubertal state when interpreting growth changes in children. 


In clinical practice much er phasis must be placed 
on reliable standards of nozmmalty in growth. The 
difficulties of obtaining stancards tnat are up to date 
and appropnate for populetions are very great 
especially for the years covering adolescence. 
Nevertheless, there is value m obtaining fresh data 
from time to time and relating these to previous 
standards. Twen-y years agc Tanner, Whitehouse, 
and Takaishi produced oustanding pape-s that 
contained standards for height and weight, ard they 
have been widely used.’ Th= authors emphasised 
the importance of longitudina data for adolescence, 
which is the pericd when the precis2 age of growth 
patterns vanes greatly. The present longitudinal 
study, started in 1973, was ucdertaken to p-ovide 
such informaticn on childrer whose backgrounds 
were rather different from thcse reported by 
Tanner. 


Subjects and methods 


A single cohort of white schocichildren (121 girls, 
120 boys), without chronic disease, was recruited 
from seven day middle schools m and around Leeds. 
The schools chosen were sel=cted because they 
would represent a cross section ci social backgro.inds 
and because staff support and ccoperation zoud be 
expected. In response to a brief introductory notice 
about the proposed project interested parents with 
children in the appropriate year group (mostly 1D to 
11 year olds) were invited to attend meet:ngs at the 
schools and the full nature >f the study was 
explained. It was emphasised that if a child entered 


the prog-amme it was hoped that he or she would 
stay in it, although there was no obligation to do so. 
It became apparent that when the children pro- 
gressed rato adolescence their own willingness to 
continue participating lessened and five girls and six 
toys had 10 be excluded from the study because they 
withdrew at this stage Children also withdrew at 
various stages of the project because they moved 
away or changed schools. 

At the eve of 13 the cohort went from the middle 
schools to many different high schools; in each of 
these the sumber of participants became relatively 
smell and follow up much more difficult. A high 
proportion of pupils left school at the age of 16 years 
and thouga every effort was made to see them 
sudsequent-y many were lost to follow up. Of those 
with whom contact was retained most could not 
continue tc be seen at the same four monthly 
interval. Fcrtunately, most girls had almost com- 
pleted their growth by the age of 16 so further 
follow up was not so crucial, but this was not the 
case with the boys. 

The final analyses included only those children 
who were se2n initially from an age when they were 
completely prepubertal, or in a small proportion (15 
girls, two boys), in the earliest stage of puberty 
(Tanner stag2 2 breast or genital development), and 
who were followed up until after the age of peak 
height veloci-v.” Results are therefore presented on 
96 bovs and 02 girls. 


MEASUREMENTS 
Children werz measured once a term, as close to 
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four monthly intervals as possible and always within 
the range of three to six months. Repeat visits were 
often made to see previous absentees. The children 
were normally seen in the school ‘medical’ room. 
Th2 measurements were made by one of us (IMHB) 
with the exception of pubertal ratings in the older 
girls which were evaluated by JW, who also recorded 
the results alongside previous records. The measure- 
ments were done without the observer knowing the 
previous values but were repeated if an error was 
suspected. 

Height was measured according to the standard 
method of Tanner et al using a Harpenden anthro- 
pemeter.? The subjects were weighed with high 
quality bathroom scales (Krups, Republic of 
Ireland); in view of the recognised fluctuations in 
weight from hour to hour and day to day greater 
accuracy was regarded as unrealistic. Pubertal 
ratings were assessed according to the descriptions 
of Tanner in terms of genital development in boys, 
breast development in girls, and pubic hair in both 


sexes.” The age of onset of menstruation ın girls was- - 


recorded. The first sign of puberty in boys was in 
most instances growth of the testicles to a size of 4 
ml or greater (based on comparison with a Prader 
orchidometer). 


ANALYSIS OF DATA 


Adjustments for missing or erroneous data 

Repeat visits were made to schools to see previous 
absentees, but for some of the measurements (76 of 
2180 (3%) for boys, 85 of 2179 (4%) for girls) 
interpolated values were used as it was impossible to 
obtain measurements within six months of the 
previous ones. When subjects had left school, 
observations in many cases were reduced to once a 
year Those still growing fast were followed up at 
zhe same intervals or not included after that age. In 
a minority (38 girls (37%), 22 boys (23% )) ın whom 
complete follow up was not possible but who (on the 
basis of constancy of consecutive height measure- 
ments when last seen or a rate equal to or less than 


Table 1 Duration of follow up measurements 


1:5 cm over the last year) had clearly already 
effectively achieved adult stature, these last records 
for height and weight were extrapolated to the age 
of 17 years in girls and 18 years in boys. 

Review of height measurements subsequently has 
shown a few values that were clearly mistakes (44 
of 4261 (1-03%) for height and 24 of 4261 (0-56%) 
for weight), and appropriate corrected values have 
been assumed. In about half the instances corrections 
for height were only of the order of 2-5 mm. Most of 
the ‘editorial procedures’ were similar to those of 
the Swedish longitudinal study of 1976.5 


Centile distributions 

There was, of course, no uniformity in the actual 
chronological ages at which measurements were 
taken. A Fortran computer program was therefore 
used, which by interpolation between the values at 
known ages for each individual derived values for all 
subjects at the same half yearly ages. Thus for height 
and weight centile distributions could be determined 
over the age range 10 to 17 years for girls and 10 to 
18 years for boys. 

Weight and height velocities were calculated on a 
yearly basis—that is, taking every third measure- 
ment and dividing the increase by the exact time 
interval. The age at which the velocity is reported is 
midway between these two ages. Thus after the first 
year it was possible to calculate three velocities per 
year for each subject. The age of peak height 
velocity for a child (see below) was taken as the age 
where the maximum value occurred. Centile 
distributions of velocities were obtained in a similar 
manner to height and weight growth curves—that is, 
for each child velocities at half yearly intervals were 
interpolated by computer. 

Centiles were also produced where the age axis 
was defined as age relative to age at peak height 
velocity. For each subject the age of peak height was 
determined as described above. Velocities were 
obtained by interpolation at half yearly intervals 
relative to this point. 





Mean (SD) age No (%)} compietely Duration of No (%) seen No (%) seen No (K) seen 
when first prepubertal follow up in through the past the age until fully 
seen when first seen years (SD) age of PHV* of menarche grown 

Boys (n=96) 
10 10 (0-71) 92 (96) 7 08 (1-31) 96 (100) 54 (56) 

Gis (n=102) 
9 68 (0 66) 87 (85) 6-60 (1 59) 102 (100) 98 (96) 69 (68) 





*Peak height velocity 
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Results 


Over half the children were followed up until they 
were effectively of aduk statare (table 1) and 98 of 
the 102 sels were pest the ege of merarche when 
last seer. Tae length of folicw up 1s also shown in 
the table 

Centil2 curves are shown in figs 1-4. The results 
are all presented with respect to chronological age 
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and with respect to age relative to the age at peak 
height velocity. Fig 1 shows the height curves of the 
boys and girls, fig 2 shows the weight curves, and 
figs 3 and 4 show the corresponding velocity curves. 
The spread of the ages over which the various stages 
of puberty occurred in the present study compared 
with those of Tanner’s data® are shown in figs 5 and 
6 for boys and girls, respectively. 

The figures confirm the well recognised difference 
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Fig 1 Centile curves for heigh- for girls and bos, a and c with respect to age and b and d relative to the age of peak 


height velocit>. 
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Fig 2 Centle curves for weight for guls and boys; a and c with respect to age and b and d relative to the age of peak 


height velocity 


in the way boys and girls grow at puberty. They 
show that girls develop earlier; for a short period are 
taller and heavier than boys; and that they slow 
down and stop growth on average two years before 
boys who end up on average 14 cm taller and, at age 
17, 8 kg heavier. Some of these comparisons 
between the sexes in terms of age and magnitude of 
the growth spurts for height and weight are shown in 
table 2. The age when the average boy was growing 
at his fastest ın height was very close to the age when 
he was imcreasing weight most rapidly. Gurls, 


however, seemed to put on weight most rapidly later 
than the age of their peak height velocity. 


Discussion 


The practical difficulties encountered in arranging 
for one observer to see about 200 children three 
times a year for several years were vast. There was 
unavoidable inconsistency in the circumstances of 
measurement, interval between examination, timing 
of day, etc, which could influence the results.’ 
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Fig 4 Cente curves for weight velocity for girls and boys; a and c with respect to age and b and d relative to the 
age 2f peak height velocity. 
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Interpo.ated and extrapolated values are not scienti- 
fically dezl but were used only as g last resort. 
Omittirg values could have introduced greater 
errors 1ite the overall statistics 

Subjects were excluced, hcwever, if they did not 
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Fig 6 Ages of stages oy puberty for girl in this 
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react their peak height velocity during the course of 
the study or if they were beyond Tanner stage 2 
breast or genital development when the first 
measurements were taken. It is arguable that these 
children represented the extent of the range of 
normality and should be included to give a true 
picture. It was nevertheless felt that subjects with 
suck incomplete data should not be included. 

Ceontile charts based on chronological age when 
usec on their own can be misleading and some 
means of including data relevant to pubertal state 
is cf importance. The use of centiles based on 
peat height velocity related ages not only provided a 
starcdard of comparison for the shape of individual 
distance and velocity curves, but gave a better 
indication of ‘true physiological’ centile placement. 
Age of peak height velocity was defined as the age at 
which the highest velocity value was obtained. As 
Preece® has reported there are various methods of 
fitting curves to data—for example, principal com- 
pon=nts’ and moving polynomial functions.!° Our 
mezsurements, however, were obtained at roughly 
four monthly intervals and this therefore sets the 
limi of our accuracy (whatever method of analysis is 
used). It would have been possible to calculate four 
monthly velocities—that is, the velocity between 
consecutive measurements rather than measure- 
merts about a year apart, but although in theory this 
would identify more precisely the shape of the 
velccity curve during the time of rapid change in 
praccice it is liable to much greater error resulting 
from any inaccuracy in measurement or seasonal 
varmtion in growth rate.'! 

Although of academic value, the centiles pre- 
sened, with age expressed relative to age at peak 
height velocity, are of lumited clinical application as 
the age of peak height velocity is unlikely to have 
bee= reached at the relevant time of concern. Even 
before the age of peak height velocity is reached 
there can be a guideline by assuming an interval in 
time between the age of appearance of other 
putertal features and peak height velocity. This is 
cleerly approximate, and evidence from these 


Tatle Z Magnitude of the grcwtk spurt: for height and weigki 


Peak hegit velocity 


Peak veight velocity 


Age in Range Magnitude Range Age in Range Magnitude Range 
years (SD} in cm'yecr years (SD) in kglyear 
(SD) (SD) 
Poys (nair 
14-12 (CS3 11 8916-4- 979 (1 23) 7 00-13-33 14-27 (0 98) 12-26-16 47 8-64 (1 72) 4-67-13 67 
Giris (n=10-} 
11-99 (GSE) 10 07-14-83 8-14 (1 07) 4 57-10-10 12-7£ (1-08) 10-07-15-80 7-81 (1-88) 4 60-13 78 


is 
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studies and others’? indicates that the earlier 
puberty occurs the shorter the time interval between 
the appearance of a feature of puberty and peak 
height velocity. 

The reports of Tanner et al were based mainly on 
London schoolchildren in 1959 together with 
longitudinal data of the Harpenden Growth Study 
completed in the mid 1960s.‘ © © Comparisons of 
our results with these reports was interesting. 
Puberty in all stages occurred later m the boys in the 
present study (fig 5). The-average age of onset of 
genital development was 0-5 years later than those 
in Tanner’s study,° first appearance of pubic hair 
about 0-8 years later, and the age of peak height 
velocity 0-35 vears later. (In the report of the 
Harpenden Study in 1976,"° however, somewhat 
different ages were given, pubic hair appearance 
being later and comparable with the findings of this 
report, whereas genital development was even 
earlier being slightly over a year younger than in our 
boys.) Interpretation of the first stage of genital 
development in boys (testicular growth) shows great 
variation from observer to observer and these 
differences may be misleading. 

Differences ın the ages of pubertal development 
in girls were far less pronounced (fig 6). The mean 
age of peak height velocity is almost identical in 
the studies and the mean age of menarche, although 
0-25 years later than one of Tanner’s reports from 
1976° was almost identical with the age given in 
another 1976 report. The ages of pubic hair and 
breast development were comparable. 

The growth in height was different from that of 
the Tanner senes in both boys and girls The present 
group of boys and girls were slightly taller initially, 
but their final height was definitely taller on 


average: boys by 2-5 cm, girls by 1-5 cm. This, 


seemed mainly due to the fact that growth had 
continued longer as the difference was not evident at 
the stages of more rapid growth. 

Weight differences in this study were even more 
apperent but not ın parallel ways in the boys and 
girls. The boys in this study were a httle lighter 
throughout at comparable ages up to 16, presumably 
due to changes of puberty being later, and were on 
average 2 kg lighter at age 15 Ultimately, however, 
weight gain was greater and by 18 they were about 2 
kg heavier on average than those of Tanner’s 
standards. The Leeds girls were lighter at all ages 
than those in Tanner’s study, they were less so 
prepubertally (averaging 1 kg lighter) but in mid 
puberty were about 3 kg lighter, and this difference 
was maintained despite the fact that these girls were 
ultimately slightly taller. 

At school entry between the ages of 5 and 6 Leeds 
schoolchildren were of comparable height and 
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weight to Tanner’s standards.'* It would seem that 
differences arise later, primarily related to pubertal 
growth. 

A Swedish study ın 1976 showed basically inter- 
mediary results between the present study and those 
of Tanner et al > There was little difference in the 
timing of peak height velocity in girls (12-0 years 
average) or menarche (average 13-0 years), though 
in boys it was fractionally earlier (14 years in the 
Swedish senes compared with 14-25 years in the 
present study). The measurements of the Swedish 
children throughout the age range were slightly 
greater’ boys being about 2 cm taller and 1-2 kg 
heavier, and girls 1-1-5 cm taller and 3—4 kg heavier 
than the Leeds children. Values were only reported 
up to age 16, however, by which time our subjects 
seemed to be catching up in height and may have 
ended up taller through continuing to grow for a 
longer time. 

A recent report, comparing French and English 
children born in 1953, found a lower body mass 
index in the French children.» The present series of 
Leeds schoolchildren was more in line with the 
French children in that study. Another study that 
followed up children born in Newcastle in 1947 
reported weights for boys and girls at ages 13 14, 
and 15 that were very similar to this report.’® In 
terms of stature, however, the Newcastle children 
were considerably shorter’ boys on average by 
4-5-5 cm throughout, gurls by 5 cm at 13, but about 
3-5 cm ultimately, puberty being a little later. Our 
study shows that adolescent children today have 
lower values weight for height than in the past. 

Tanner and Davies recently produced standards 
for height (though unfortunately not for weight) for 
American children showing that in puberty they 
develop earlier (the peak height velocity for boys 
averaged 13-5 and for girls 11-5) and so are 
considerably taller than comparable Bntish 14 year 
old boys and 12 year old giris.” The average 
ultimate heights, however, for the present series of 
British boys and girls are about the same as those of 
the American children. 

This paper shows the inevitable difficulties and 
limitations of longitudinal studies, but such studies 
are essential to elucidate the growth pattern of 
children as this is obscured by cross sectional 
studies. Numbers must of necessity be small if 
observations are to be consistent, reliable, and 
performed by a single observer; and the cooperation 
of the subjects must be maintained When numbers 
are so small the significance of obtaining extremes of 
centile values may be questioned and also how 
representative this group is of the population as a 
whole. Different social and cultural backgrounds 
may influence growth patterns and we intend to 
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investizate this furthe~ The most important factor 
influencing growth m the teenage years, however. 5 
the stage of pubertal aevelzpment. Centiles based 
on peek height velocicr related ages are therefor2 
particularly useful for this age rarge. 
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Congenital cytomegalovirus infection: a cause of 


sensorineural hearing loss 
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SUMMARY Prospective studies have suggested that about 108 children with congenital 
cytomegalovirus (CMV) infection and bilateral sensorineural hearing loss are born each year in 
England and Wales; this represents about 12% of all children with congenital sensorineural 
hearing loss. Over a nine year period 1644 children aged between 6 months and 4 years who were 
attending the Nuffield Hearing and Speech Centre were screened for CMV infection. The 
prevalence of CMV in the urine of children with sensorineural hearing loss but no immediate 
family history of deafness was nearly twice that (13%) found in other children with impaired 
hearing and those with normal hearing (7%). These findings indicate the importance of CMV as a 


cause of hearing loss. 


Congenital cytomegalovirus (CMV) infection is the 
most common congenital infection in the United 
Kingdom with a prevalence of 34/1000 live births. =? 
Most congenitally infected infants are asymptomatic 
and the infection is unrecognised, and fewer than 
10% present with clinical signs at birth or in the 
early neonatal period Children with clinical infection 
have a high risk of handicap that considerably 
impairs their development.“ In a study of 34 such 
infants Pass et al reported that all surviving children 
had evidence of damage by CMV with or without 
impairment of hearing. 

Prospective studies of children with congenital 
CMV infection identified by routine screening ın the 
first few weeks of life have also shown that those 
with asymptomatic infection may subsequently 
manifest varying degrees of sensorineural hearing 
loss.7-3 Moderate to profound hearing defects, 
either bilateral or unilateral, have been identified in 
about 10% of children with congenital CMV 
infection. ° 

A small number of histological studies of temporal 
bones of children who died from congenital CMV 
infection suggests that CMV can cause damage to 
the inner ear. Myers and Stool reported infected 
epithelial cells in the walls of the inner ear and stna 
vascularis with pronounced hydrops of the cochlear 
duct and saccule,’* and Davis reported similar 
results in eight neonates who died of congenital 
CMV infection.’ CMV has also been cultured from 
perilymph,’° and Stagno et al found viral antigen in 


the spiral ganglion neurones and the organ of 
Corti’! The association with specific ear damage 
remains obscure and the mechanism whereby virus 
is transmitted to the inner ear is not known. 

Many unexplained cases of sensorineural heanng 
impairment may be due to subclinical CMV infec- 
tion and classified as congenital deafness caused by 
unknown or recessive genetic factors. A diagnosis of 
congenital CMV infection is only possible if CMV is 
isolated during the first three weeks of life, or if 
CMV IgM is found in a sample of serum taken at or 
shortly after birth. After this time congenital infec- 
tion cannot be distinguished from acquired infec- 
tion; this is common ın infants’’ and has not been 
associated with sensorineural! hearing loss. Children 
with congenital and early acquired infection continue 
to shed virus in their urine for some years.!’ 18 

To estimate the part played by CMV in the 
aetiology of childhood deafness the prevalence of 
CMY in the unne in children with sensorineural 
deafness was compared with that among other 
handicapped groups of children and those with 
normal hearing. 


Patients and methods 


Between January 1972 and December 1980, 1644 
children aged between 6 months and 4 years who 
had been referred to the Nuffield Hearing and 
Speech Centre were examined for the presence of 
CMV in the urine. Urine samples were collected in 
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sterile plastic bags or disposable containers. About 
2 ml of urne were maxed wth ar eqial volume of 
virus transport mediam contaimng sorbitol and 
stored at 4°C before transport to the laboratory in a 
thermos fask with wet icz on tke same day. The 
samples were then inoculated into cultures of human 
embryo lung fibroblasss, the period b=tween collec- 
tion and inoculation rarely being Icnger than six 
hours. Th2 cells were 2xamined twice a week for the 
cytopathic effect of CMY over four weeks. CMV 
was subsequently confirmed by compEment fixation 
against a standard CMV xD3itive seram. 

The medical records of children were examined 
and the fmail clinical diagnosis recorced. Each child 
was assigned to one cf the following diagnostic 
categories: (1) sensorneural hearing loss without a 
family history of deafhess: {i1) sensorneural hearing 
loss with a family histcry of deatness; (iii) speech 
problems but normal hearng; (iv) ccnductive hear- 
ing loss; (v) other conditioms—for example; acquired 
hearing loss, delarec development, structural 


Tatle 1 Duagnosh> categories cf chiloren aged 
6 months—4 years scresned “cr cytemegalovirus infection 
1972-198) 


Total No (%) of 
Fo children with 
CMY in 
the unne 
Sersonnenral hearing lo-s 
without family history of deafness 623 82 (13 2) 
Sersorme tral hearing loss 
with family history of deafn=s¢s 92 5 {5 4) 
Speech problems but ncrmal Learing 334 28 (8-4) 
Conductive hearing bss 216 15 (69) 
Other conditions 165 16 (9-7) 
No abnormal findings 214 10 (4-7) 
Total No 1644 156 (95) 


ma formations and 
abrormal findings 

Most of the children with sensorineural hearing 
los: had bilateral, moderate to profound deafness 
and hearing aids had been prescribed 

Children from whom CMV was isolated between 
Jacuary 1974 and February 1980 were asked to 
provide a further specimen of urine at each of their 
subsequent visits. The 60 children positive for CMV 
who provided a second specimen of urine were 
metched on the same day with the next child of the 
same age who did not excrete CMV. Both groups of 
chidren were tested at each subsequent visit until 
Dezember 1981. The clinical details of these 120 
ch_dren were obtained from their case records and 
th2 two groups compared. 


syndromes—and; (vi) no 


Results 


CsIV was isolated from the urine of 156 of 1644 
children (9:-5%). For each year during the study 
period the percentage of children with CMV in the 
urine varied between 9 and 11. Table 1 shows that 
nearly twice as many children with sensorineural 
hearing loss but with no family history of deafness 
(€2 of 623, 13-2%) were shedding CMV, compared 
wath children from the other five diagnostic groups 
combined (74 of 1021, 7-2%) (x =15-8 p<0-001). 
The group of children with no abnormal findings 
had the lowest rate of excretion of CMV. 

A more detailed analysis was carried out for the 
41 children who were screened between January 
1376 and December 31 1980 and who had sensori- 
reural hearing loss (table 2). Evidence suggesting 
congenital rubella deafness was present in 102 
children (23%). In 63 (14%) the diagnosis was 
considered to be probable in view of the serological 
findings, clinical signs, and maternal history; in 39 
congenital rubella was possible, but the available 


Tadle 2 Children aged $ rionths—4 years with sensorineura hearing loss associated with family history of deafness, 
congenital rubella, injecder, and athe. conditions 1976-198 


History cf deafness n tnmedate family 

History cf deafness ın distanz relative, often vague 
Cengenital rubella Barel 

Cengenstal rubella possble~ | 

Mental retardation, zerebral galsy or #pilepsy 
Deafness following meringts 

No history of the adove Oncitions 


Total Ne 


No of children No (%) of children with 
screned CMV ın the unne 
47 0 (0) 
19 4 (21-0) 
6= 8 (12-7) : 
36 102 sh (23 pas 7) 
31 3 (9 7) 
31 5 (13 3) 
221 34 (15-4) 
45" 63 (14 0) 


*s Rubella antibody in g chd <3 years sid, naternal! history of rubelle n pregnancy or other congenital rubella defects, or both tRubella 
arctibedy m child aged >I years, or maternal history of rubella ir pregnancy, or both 


evidence was insufficient to make the diagnosis. The 
children with probable congenital rubella had a 
lower prevalence of CMV excretion than those with 
a .ess certain diagnosis, although this was not 
significant (y’=1-8 p<0-25). There was, however, a 
significant difference in the prevalence of CMV 
excretion between the group of children with a 
family history of deafness in a first degree relative 
and the group in which a more distant relative was 
affected and the family history was vague (77=10-5 
p<3)-01). 


FOLLOW UP OF 60 CHILDREN WITH CMV IN THE URINE 
The 60 children in whose unne CMV was first 
identified between 1974 and 1981 provided a further 
149 urine samples, and the 60 children who were 
initially negative for CMV provided a further 144 
samples. Specimens were collected at irregular 
intervals as children only attended the centre when 
there was a clinical need. The figure shows the age 
at which the 60 children who were initially positive 
for CMV were first screened, and the ages at which 
subsequent specimens were taken 

Twenty six children were first tested and found to 
be shedding virus before their second birthdays and 
34 ketween the ages of 2 and 4 years. Overall, 47 of 
the 60 children shed virus intermittently—in some 
cases for more than five years. All but one of 13 
children from whom CMV was isolated only on the 
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Figure Testing of urine for cytomegalovirus ın 60 children 
attending Nuffield Hearing and Speech Centre (1976-1980) 


first occasion were over 2 years old when first 
screened. In contrast to the children initially positive 
for CMV, only one of the 60 control children 
excreted CMV at follow up, and then on only one 
occasion, although 144 subsequent samples were 
tested. | 

The 60 children with CMV detected in their urine 
at the initial test comprised 39 with sensorineural 
deafness, 13 with speech problems but normal 
hearing, two with an acquired hearing loss, and six 
with a conductive hearing loss. The distribution of 


Table 3 Associated clinical problems in 60 children with CMV in the urine and 60 controls 


Congenital sensonneural hearing loss alone 
Congenital sensorinsural hearing loss with 
Mental retardation 
Mental retardation, cerebral palsy, no speech 
Mental retardation, unilateral blindness 
Mental retardation, severe behaviour problems 
Motor incoordination, severe hyperactivity 
Bone dysplasia 
Congenital rubella syndrome 
Congenital dislocation of hips 
Talipes 
Absznt nipples and lacnmal duct 
Speech problem but normal hearing alone 
Speech problem but normal heanng with 
Epidepsy, clumsy 
Facial palsy 
Mental retardation, behaviour problem 
Mental retardator, motor incoordination 
Delayed development, motor mcoordimation, squint 
Delayed development, clumsy 
Motor incoordination 
Talpes 
Acquired sensorineural deafness 
Conductive deafness 


Children with Control 
CMV in the urine children 
(n=60) (n=60) 
31 37 

1 0 

1 0 

1 0 

1 0 

2 0 

i 1 

1 0 

0 i 

0 1 

0 i 

5 9 

1 0 

1 0 

2 0 

2 0 

1 0 

1 0 

0 1 

0 1 

2 2 

6 6 
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diagncstic categories was sicular for the 60 control 
children ‘-able 3). Comparison between the group 
positive Dz CMV and the controls showed no 
differences in maternal pregnancy history, including 
pre-eclam5sia, urinary tract infection, rypertension, 
hyperemess, or mode c= del very. Rubzlla infection 
in pregnancy was, hovever mere common in the 
control group of moth=rs (xne cases’ than in the 
group positive for CMV (four cases). All 13 children 
whose mcthers had a hetory of rubella in pregnancy 
had a sensorineural hearing loss. 

The resorted mean >irth weight o7 57 children 
positive for CMV was 150 g and that of 54 contrcls 
3260 g. There was no differance between the two 
groups ir parents’ retorts >f perinatal problems 
including jaundice, infectiors, breathirg difficulties, 
or whetker the infan: h=c been rursed in an 
incubator. 

There vere two children, both shedding CMV, in 
whom ccugenital CMY hearing loss was a likely 
diagnosis. In one, CMY was reported to have been 
isolated curing the necnatal period, but as the infant 
had beer jaundiced aad hea recetvec an exchange 
blood transfusion conzentel CMV could not be 
distinguz.bed from acquirsa CMV nfection. The 
second child had symptoms comoatidle with con- 
zenital CMV (splenomegs j, petechiae, and jaun- 
dice) in “he neonatal p2riod but had also received a 
blood transfusion. 

Table 3 shows the essocmted clinical problems in 
the 60 children with (MV in the uzine and their 
controls Most of the crildren in both groups had no 
associatec problems, but neurological abnormalities 
were recorded more oftec among those excreting 
CMY than among the cor-rols. 


Discussioe 


The presence of CMV in the urine of a child with 
congenr-él sensorinearal J2afness does not imply 
that CMY is the cause of the hearing impairment. 
CMV iz common u yzung1nfants. In one study 12% 
had acquired the infection by 3 months and 20% by 
1 year; these children continued to shed CMV m 
their urine for years -’ The diagnos:s of congenital 
CMV mifection can ze made only if the virus is 
isolatec in the first ree weeks of life or if CMV 
IgM is found in a serum sample zollected at or 
shortly after birth.” As routine screening for CMV 
at birth ıs not carried out and would not be 
practicable, the 90% c: infants with congenital 
CMV infection who are asymptometic at birth will 
not be diagnosed. SEould they subsequently develop 
a hearing impairment its cause will remain unknown. 

Our tinding that CMV shedding was significantly 
higher among children wich semsormeural deafness 


than among children with normal hearing empha 
sises the importance of CMV as a cause of hearin 
umpairment. This was further supported by th 
higher prevalence of CMV in the urme of childre: 
with hearing impairments who had no family histor 
of deafness than among those with a clear famil 
history, and by the higher prevalence of CMV in th 
urine of children with an uncertain history c 
congenital rubella compared with those in whom th 
diagnosis was more likely. 

Apart from a history of maternal rubella, ther 
were no differences in the antenatal or perinat< 
histeries of children with and without CMV in th 
urine. This was not unexpected because congenitz 
CMY is nearly always asymptomatic in both th 
mother and her infant. Examination of the clinics 
records showed that associated abnormalities suc. 
as motor incoordination, mental retardation, an 
behaviour problems were more common among th 
children with CMV infection than among those fror 
whom virus was not isolated. It 1s not possible 
however, to draw conclusions from such sma 
numbers As destruction of the cochleolabymnt 
system, either selectively or completely, may occu 
after subclinical congenital CMV infection," ves 
tibular abnormalities may be present in cases c 
focal CMV hearing loss or even in children wit 
normal hearing. Although no specific clinical pictur 
emerged, the finding that more of the children wit. 
CMV infection had problems of motor coordinatio: 
suggests that this may be so. 

The more detailed analysis of the 60 children wit 
CMV in the unne at the initial examination show 
the persistence of viral shedding in children wit 
CMV infection. More surprising was the finding the 
only one child from the group from whom no CM" 
was isolated at the first examination subsequent! 
shed virus, and then only on one occasion. Th 
suggests that despite regular contact with othe 
children, acquired infection was not common. 

Some degree of hearing loss is the most commo 
irreversible sequela of congenital CMV infec 
tion.* ° ©” The probability of sensonneural hearin 
loss in children with symptomatic congenital infectio 
1s about 30%,” although even higher rates have bee 
reported.* This symptomatic group, however, rep 
resents fewer than 10% of congenitally infecte 
children. The more :mportant issue is the prevalenc 
of sensorineural deafness in the remaiming 90% wit 
asymptomatic congenital infection who, even with 
much lower risk of subsequent hearing loss, wi 
centribute substantially to the number of childre 
with hearing impairment born each year. 

Prospective studies of children with diagnose 
asymptomatic congenital CMV report wide variz 
tions in the incidence of hearing impairment.’ ? !° '*: 


This variation in the reported risk of deafness is due 
to the inclusion of minor degrees or hearing loss, 
some of which is unilateral and temporary. When 
children with more severe degrees of deafness are 
included—for example, those who require special 
educational provision—the prevalence of hearing 
loss reported in each study remains fairly consistent. 
Of over 200 children with asymptomatic congenital 
infection enrolled in prospective studies, about 10% 
have this degree of hearing loss and in 6% it is 
bilateral. There have been a few reports of 
prcgressive hearing loss in children with congenital 
CMV,‘ 7! but the likelihood of progression from 
mild to functionally important hearing loss seems to 
be small, although this is consistent with the results 
of histological examination in the few cases already 
mentioned.!° 

Because of the reduction in hearing loss due to 
congenital rubella infection following the introduc- 
tion of immunisation against rubella the role of 
CMV as a cause of deafness has become increasingly 
important. 

Assuming that there are 600 000 births each year 
in England and Wales and, that the rate of 
corgenital infection with CMV is three in every 1000 
burths, 1800 children will be born with congenital 
CMV infection each year. If 6% of these children 
have a severe, bilateral, sensorineural hearing loss 
as estimated from prospective studies, this would 
amount to 108 congenitally infected children each 
year. Assuming that the incidence of moderate to 
severe bilateral deafness is one or two in every 1000 
live births” ? congenital CMV could account for 
10& (12%) of the 900 children with sensorineural 
deafness born annually. 
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Postnatal sensitivity of the peripheral chemoreceptors 
in newborn infants | 
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SUMMAFY The peripieral chemoreflex was tested ia healthy term infants by measuring the 
ventilatory response to 10C% oxygen over 30 seconds. Minute ventilation did not change when 
studied two to six bours acter birth. By contrast. at 2-6 days of age a mean decrease of 9-8% was 
noted. the differerce betveen the groups being highly significant. There were no significant 
changes in respira-ory rate. It is concluded that thz chemoreflex is less active immediately 
after birth than it is a ew days lacer, possibly due to a resetting of the sensitivity of the peripheral 
chemorzceptors frcm the f2tal state, with its relativel” low arterial oxygen tension to the higher 


postnatal concentrations. 


Carotid chemoreceptor: have beer reported to be 
silent zm fetal sheep and it has been assumed that 
they are activated az or shortly after birth by the 
sympatketic nervous system! Studie: in human 
neonates heve shown active chemcrefl2xes both in 
term and preterm infaits.* * Girard æ al, on the 
other hand, found mo effect on ventilation when 
they prodcced ‘physiclogicez! chemodenervation’ 
with 100% oxygen in incants 1—19 hour. of age, and 
speculated that periphe-al chemorezeptrs were not 
activated until some tine after birth.’ 

The concept that the carotid chemo-eceptors do 
not respond before*birth na recentl been chal- 
lengec by Blanco et al,’ who found that peripheral 
chemcreceptors ın fetal siżep vere active and 
respons-ve.” They could not, howeve-7, show any 
spontenzous chemoreceptor activity in newborn 
lambs until a few days after tirth. Ther interpreta- 
tion wa: that the ‘set point cf tke senativity of the 
periphe-zl chemoreceptors changed from the low 
oxygen -ension in the fetus io the adult range during 
the firs- few days cf life. 

These contradictery findings prompted us to 
reinvestigate pempheral chemoreczptcr activity in 
newborn infants. 


Subjects and methods 


Sixteen rewborn infants bora at term _12 boys and 
four gitls) were studied. Trey were all delivered 
vaginally alter uncamplicated pregnamcies. In the 
group af the 11 mothers whose infants were studied 


on tne day of birth six received pudendal nerve 
blocxs and six were given pethidine during labour; 
four received both types of analgesia. There were no 
signs of asphyxia, all Apgar scores being 7 or more 
at one minute. Mean birth weight was 3815 g, 
rangng 2910-4530. All infants were healthy on 
examination before the test. The parents were 
approached in the delivery room and informed 
consent was obtained. The study was approved by 
the ocal ethical committee. 

To determine the influence of the peripheral 
chemoreceptors on normal breathing im air, we 
asse-sed exhaled volumes before and after adminis- 
tration of pure oxygen Volume measurements were 
madz with a Greer Electrospirometer CS5 (Mercury 
Elecronics, Scotland), the flowhead being connected 
by z short tube to an infant face mask (Bennett 
Mecical Equipment, Los Angeles, California, 
USA). The flowhead was connected distally via a T 
tube to a warmed humidified stream of air set at five 
Vmiaute, which could be rapidly changed to 
pure humidified oxygen. 

Exptratory flow was integrated electronically to 
obtain tidal volumes. The total dead space of the 
system was estimated to be 7 ml. We had no access 
to a capnograph at the time of the present study, so 
we assessed the build up of carbon dioxide in the 
mas< in a separate experiment using the same 
equ:pment. Inspired carbon dioxide was measured 
witk a capnograph during steady state conditions 
and was less than 1% The system was calibrated 
witk 10, 15, and 20 ml of humidified air and oxygen. 


1238 


Postnatal sensitivity of the peripheral chemoreceptors in newborn infants 1239 


Volume readings were about 10% higher with pure 
oxygen than with air due to the difference in the 
visccsity of the gases. Because exhaled rather than 
inhaled volumes were measured and the oxygen 
concentrations of the mdividual breaths change 
during the breathing cycle, no corrections to allow 
for this difference were made In some cases 
inspired oxygen concentrations were estimated in- 
directly using a nitrogen analyser (505 Nitralyzer, 
MedScience, Needham Heights, Massachusetts, 
USA) and taking samples from the tubing between 
the mask and the flowhead. Tidal flow, tidal 
volumes, and nitrogen concentrations were re- 
corded on a chart recorder (Mingograph, Elema- 
Schonander, Sweden). 

The test was performed during quiet sleep two to 
sıx hours after birth and at 2—6 days of age. Quiet 
sleep was assessed by behavioural cnteria, including 
regular breathing apart from sighs and the absence 
of eye movements and gross body movements apart 
from startles 

The mask was gently applied to the infant’s face 
and then firmly held; most babies tolerated this well 
In some cases they became restless but soon 
returned to quiet sleep. After the readings had 
become stable, recordings were made for at least 30 
seconds before air was substituted for the oxygen for 
the same length of time. In those cases where the 
test was repeated in the same session at least three 
minutes elapsed between the runs. 

Tidal volumes and respiratory rate were calculated 
during a 30 second control period and 30 seconds 
of oxygen administration. Percentage changes in 
exhaled volumes and changes in breathing fre- 
quencies were determined using each infant as his or 
her own control. Differences ın respiratory rate and 
percentage changes in ventilation were analysed by 
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From tcp to bottom: flow, integrated tidal volumes (V7), 
and expired nitrogen. 


Student’s t test for dependent samples, regarding 
each test as an independent event. All values are 
expressed as mean (SD). 


Results 


The test performed two to six hours after birth 
comprised 13 trials ın 11 infants. At 2—6 days of age 
we carried out 12 tests in eight babies. Sequential 
recordings—that ıs, acceptable tests both on the day 
of birth and a few days later—were obtained in 
three infants. A representative recording 1s shown in 
fig 1. 

During the control period ventilation was 211 (80) 
ml/kg/minute in the younger group and 218 (56) 
ml/kg/minute among the older babies. There was no 
correlation between ventilation during the control 
period and the response to hyperoxia. Results were 
reproducible in half the infants when the test was 
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Fig 2 Percentage change in exhaled volumes (AV%) on 
exposure to 100% oxygen for infants 2-6 hours after birth 
(left) and at 2-6 days of age (right) 
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repected at the same age Tke mo-t the results 
differed b2tween test: was 13-6%. 

The percentage chenge n ventilat on when the 
infants we-e made hyp2ronic is shewn n fig 2. There 
was én irs-gnificant mean iccreese of 2-1 (11-1)% in 
the yOurgest group. In contrast, the older infants 
decreased their minu_e ventilation ty 9-8 (7 7)% 
(p<C-G1". The difference in ventilacory response 
between the two ¿ge z:oups was significant 
(p<@-01; Among the infer ts 2-6 hours old respira- 
tory rate changed “rom 40-0 (12 0)/minute to 
38-8 (-0 2)/minute. Ir the 1nfaats 2-0 days old the 
mean frequency decrzasec from 38-~ (8-9)/minute 
to 36-6 (6 8)/minute. The changes in respiratory rate 
were {act significant. The reduction in ventilahon 
was therefore mainh dre to a decrease in tidal 
volume. 


Discussion 


Proloagəd exposure z:o hyperoxia czuses an initial 
decrease in ventiation followed by a sustained 
increzse. The primary response is ascribed to the 
periphe~él chemoreceptors, the late increase may be 
due to several factcrs—écr examp e, changes in 
cerebra blood flow and arterial carbon dioxide 
tensicn (PCO,).° 

The ‘O, test? wes proposed br Dejours’ to 
estimate the influerce or the peripheral chemo- 
receptors on ventilétion. A skort term stimulus 
affecs iFe arterial chemo-eceptars rapidly, and the 
effec: may be recordec before any secondary 
influences are apparent. “he method was first used 
in new orn infantis by Girard et al =o evaluate the 
postratal activity of the periphera chemoreflex.* 
Purvzs* criticised the test pointing out that a single 
breath of oxygen may ot raise arterial oxygen 
tenso: (PO) sufficiently because ofthe high degree 
of vands admixture in arterial bood caused by 
shunts in the newbo-n T> circumvent this problem 
we used a somewhet longer oxygem exposure. We 
believe that 30 seconds is iong enough to raise 
arterial PO, to saffcient hyperoxic concentrations 
without being affected ty the normal fluctuations in 
breathirg volumes. The time saoudd still be short 
enougi to avoid cemtral shemorecedtor stimulation 
due tc consequent increases in PCO). 

A feature of thas study was the strict age grouping 
in the immediate pcstnatal period. The finding that 
hyperoxia decrezse. venzuatron in infants 2-6 days 
old while minute ventilation is less affected two to 
six hours after birth sugg=sts an increasing influence 
of the hypoxic ventilatory drrve dunng the first days 
of Ie Dur results are consistert w th the finding of 
a resetting of the sersitivit, of the peripheral 
chenoreceptors after birth ın mewborn lambs.“ 


Jansen et al showed that the peripheral chemo- 
receptors are not essential for intrauterine breathing 
movements or for the establishment of effective 
breathing at birth.’ 

Our figures for the decrease in ventilation when 
the older infants were made hyperoxic are some- 
what lower than those presented by others This 
may be explained by the fact that we integrated the 
expired flows. Pure humidified oxygen gave about 
10% higher readings than air on the pneumotacho- 
graph We did not correct for this because the 
composition of the expired gas changes breath by 
breath. Because the differences between the groups 
were based on percentage changes in ventilation 
before and after hyperoxia, such a correction would 
mos: likely not have influenced the results. 

There may be some doubt about assessing the 
relative contribution of the hypoxic drive to the 
central controller of ventilation from the ventilatory 
output, which may in turn be affected by several 
other factors. These include auditory, tactile, and 
thermal stimuli as well as the analgesics given to the 
mother during labour, and they are probably not of 
constant and equal importance in all babies. This 
may ın part explain the variation in responses, both 
between different runs in the same infant and 
between different infants. Thus the test results of 
individual babies are difficult to interpret The 
influence of a posstble build up of carbon dioxide in 
the mask cannot be excluded. No-correlation was 
found, however, between ventilation dunng the 
control period and the hyperoxic response. We 
found no obvious explanation for the finding that 
some of the older infants did not decrease ventila- 
tron when made hyperoxic. There may be vanation 
be-ween babies ın the tıme needed for the postnatal 
adaptation. The overall picture 1s, however, clear. 
there ıs a difference in response between the age 
groups, and the three infants tested at different 
postnatal ages all showed an increased response 
over the first days of hfe. 

Several investigators have found an active 
chemoreflex in newborn infants, although the age of 
their subjects has not been confined to the first days 
of life. Cross and Warner reported a decrease in 
ventilation in response to oxygen even during the 
first days of lıfe.? Interestingly, their babies studied 
on more than one occasion showed more pro- 
nounced decreases as they grew older, a finding 
witich 1s not commented on by the authors but 
is in agreement with our results. Girard et al found 
that a single breath of 100% oxygen failed to affect 
ventilation in infants 1-19 hours old while older 
babies responded with a decrease in ventilation * 

The postnatal arterial oxygen tension seems to 
influence the degree of sensitivity. People born at 


we 
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higa altitude in the Andes have a weaker hypoxic 
response than those born at sea level This lower 
sensitivity seems to be irreversible, as those born at 
high altitude moving to sea level and lowlanders 
moving to high altitude exhibit the same responses 
as controls remaining at high altitude and sea level, 
respectively. ‘1 The same authors suggested that 
infants with chronic hypoxia and cyanotic heart 
failure from birth acquire a permanent low 
chemoreceptor sensitivity.'* This has been disputed 
by Edelman ef al, however, who, using a different 
method, reported that patients with tetralogy of 
Fallot restore their sensitivity to hypoxia after 
corrective surgery.” 

The present findings suggest, in agreement with 
Blanco et al, that the sensitivity of the peripheral 
chemoreceptors noticeably changes during the first 
days after birth.’ Postnatal oxygen tension seems to 
determine the sensitivity threshold but other 
permatal factors may play a part—for example, 
drugs given to the mother and catecholamine con- 
centrations in the newborn. The clinical implications 
may be, as pointed out by Hanson,’* that an 
asphymated infant develops a delayed resetting of 
the oxygen sensitivity due to prolonged hypoxemia 
and an increased susceptibility to hypoxemia due to 
low sensitivity of the peripheral chemoreceptors; 
this in turn leads to a further delayed resetting. This 
concept emphasises the importance of adequate 
postnatal PO, concentrations to ensure an optimal 
adaptation to extrauterine life 


This study was supported by the Swedish Medical Research 
Counzil, grant No 5234, Stiftelsen Majblomman and Stiftelsen 
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hypoxic challenge 
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SUMMARY The respiratory and arousal responses #0 mild hypoxia during quiet sleep were 
studied using inductive plethysmog-aphy and transcutaneous gas electrodes in 11 apnoeic infants 
before amd after the edmminis-ration of oral theophylline (3 mg/kg). Theophylline changed the 
ventilaco-¥ response t 2 more biphasic pattern—that is, ventilation decreased after an initial 
increase. The relative vencilatory slope (defined as the decrease in transcutaneous carbon dioxide 
tensior :PCO,) in relation to th2 fall in transcutaneous oxygen tension (PO )) decreased 
significantly after the>plrylline Four infants were roused during hypoxia before theophylline 
adminst-ation comparec with none after treatment. Theophylline abolished the periodic 
breath nz induced by hypoxia in one of six infants. These findings suggest that methylxanthines 
may not, as previously -hought, =nhance the resp ratory drive during hypoxia. 


Methylxanthine derivacives are widely used as res- 
pirater" stimulants Sot in low birthveight infants 
with id-opethic apncea and in those wth apnoea of 
infancy. “These compounds increase tke respiratory 
drive anc reduce the aumber of apndeic episodes 
both ir premature! * amd clder apno=zic infants.’ * 
TheodkyIme has also ozen assumed to increase the 
ventila-cry and arousa! responsiveness to hypoxia in 
babies with apnoea of nfancy.? Expermental 
studies ır. newborn animals, however, have shown 
contradictory results.” “In man inves igations have 
so far omly been pertcrmed ir edul s.’ 8 

The atr. of this stucy was to invesiagate whether 
theopEyLine given before a hypcxic challenge in- 
creased the ventilator? and arousal responsiveness. 
Two hypoxic challenges, one before and one after 
the adnmistration of -Feafkylline, wzre performed 
during the same nigh ic 11 mfant with severe 
apnoe:c events assocrated with sleep. 


Patients and methods 


The stacy was approved by the local ethical commit- 
tee and informed par2rtal consert was obtained in 
all cases. Seven bcys end Zour girls who had had a 
poten-ially life threacenin2 apnceic episode were 
entered r the study. “heir median age at the time of 
the recording was 10 weeks (range 3-21). These 11 
infants Were part o? a large grcup of apnoeic infants 


recently evaluated in a prospective collaborative 
study °’ 

Tie respiratory investigations compnsed a 10 
mimite hypoxic challenge with 15% oxygen in 
nitrogen. A warmed and humidified hypoxic gas 
mixcure was delivered at a rate of 6-8 Vminute 
thrcugh a 10 | plastic hood covering the head and 
necx. The tests were performed in standardised 
conditions (the environmental temperature was 
24°C, and the lights were dimmed) during quiet 
sleep.'° The control test was carried out between 9 
and 11 pm. The infants were lying prone and after a 
five minute stable control period ın air the hypoxic 
gas uxture was delivered for 10 minutes. The test 
was repeated between 0 and 2 am, about one hour 
after administration of an oral dose of theophylline 
chclinate 3 mg/kg. 

Eecordings during uninterrupted natural sleep 
were a matter of prime concern in the investigation; 
to avoid the disturbance of blood sampling plasma 
theophylline concentrations were not determined. 

“he ventilatory response to hypoxia was assessed 
by inductance plethysmography (Respitrace, 
Anbulatory monitonng, Ardsley, New Jersey, 
USA). Minute ventilation was defined as the sum of 
the -ib cage and abdominal movements during each 
minute of the test. The inductance plethysmography 
device was calibrated in arbitrary units and ventila- 
ticn was expressed as the percentage change from 
the control period. 
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In addition, an index of ventilatory responsive- 
ness to hypoxia in relation to the prevailing metabo- 
lic needs was calculated from the trancutaneous gas 
changes. This index, ‘relative ventilatory slope’, is 
defined below; a more extensive justification for this 
approach has been given elsewhere.'' 

Transcutaneous electrodes (Radiometer TCM1 
and TCM2, Copenhagen, Denmark) were used to 
estimate arterial gas pressures. The probes were 
positioned on the abdomen at the costal margin. A 
45°C temperature setting was used for the trans- 
cutaneous oxygen (tcPO,) and 43°C for the trans- 
cutaneous carbon dioxide (tcPCO.) electrode. The 
tcPC electrode was cahbrated to ambient baro- 
metric pressure and the tcPCO, electrode to two 
carbon dioxide mixtures of known concentration. 

The principles of the data analysis are illustrated 
ın a representative recording from one patient (fig 
1). TcPO, values were taken from the orginal 
tracing every 15 seconds and paired with the 
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tcPCO, values obtained 60 seconds later (fig 1, top). 
This correction was made to compensate for the 
delay of the tcPCO, electrode. 

The relative ventilatory slope was defined as the 
change in tcPCO, in relation to the fall in tcPQ). 
Each deflection from the control value of tcPCO, 
(AtcPCO 2) was plotted against the corresponding 
inverted tcPO, value and a regression line was 
fitted, using the method of least squares (fig 1, 
middle). 

A negative relative ventilatory slope suggested a 
relative increase in ventilation, because tcPCO, 
decreased ın response to the hypoxic challenge. 
Correspondingly, a positive slope was taken as 
showing a relative decrease in ventilation because 
tcPCO, increased in response to the hypoxic pro- 
vocation. The mean rate of decrease ın tcPO, was 
also calculated by regression analysis. The curvi- 
linear decay of the tcPOQ, is shown by plotting the 
tcPO,2 values on a semilogarithmic scale (fig 1, 
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Figi Transcutaneous oxygen and carbon dioxide measurements recorded during one hypoxic episode in a 6 week old girl 
with apnoea of infancy. Top—tcPO, and tcPCO, sampled every 15 seconds during 10 minute test. Middle—Regression 
line representing relative ventilatory slope Each deflection from control tcPCO, (A tcPCO;) is plotted against 
corresponding inverted tcPO, value Negative slope indicates relative increase in ventilation. Bottom—Regression line 
representing rate of tcPO, decrease. TcPO2 curve of bottom panel is plotted on a semilogarithmic scale. 
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bottom). The main purpose of shits analysis was to 
relate the occurrence cf hypoxic arousal to the rate 
cf fall in -O, 

Pericdic breathing ves defined as three or more 
regulary recurring episcces of respiratory arrests of 
more than 3 seconds :r Ctration interrupted by 
periods of regular breathmg of less than 20 seconds. 
Arousel was defined zs orang and opening of the 
eyes or signs of discoa-fort and gross body move- 
ments for at least 2) seconds. The tcPO, and 
tcPCO- values of the last minute prior to the test 
were used as baseline Mecsurements. 

‘The -espiratory data. cfeach baby before and after 
the admin-stration of theophylline were compared 
by Student’s ¢ test, repeated measures design. 
Fisher’s exact test was sed zo assess the significance 
of differerces in incid=ace of arousal and penodic 
breathng before and alter treatment. Regression 
analys was used to determine slopes and relations. 


Results. 


Most mfants increasec ther ventt_ation about 20% 
over the control pencc in response to the hypoxic 
provocation and susta.med this increase throughout 
the 10 minutes of hypox:a thig Z). After administra- 
tion of theophylline a s.muaz increase 1n ventilation 
was otserved. The rise 19 ventilation, however, was 
not sustained to the same extent a: before treatment 
(fig 2) Although the vertilatory response to hypoxia 
varied considerably emdaz individual babies, the 
altered response pattern afer theaphylline adminis- 
tration was a consiste: cbservation. 

The effect of theophyllime on t2PO2 and tcPCO, 
measurements in a six week old girl is shown in fig 1; 
her response patterm was representative of the 
whole grcup of infants Afer theophylline adminis- 


V (% of control } 





Fig 2 Minute ventilation curing hypoxia assessed by 
inducfve slethysmograpry. 4ean (SD) ventilatory 
resporse=% of contro; mashed dzta only included. 


trat.on there was a significant increase in mean (SD) 
baseline tcPO tension (1-8 (1-6) kPa; p<0-005) and 
a significant decrease m mean (SD) baseline tcPCO, 
tension (0-5 (0-4) kPa; p<0-0009). The relative 
ventilatory slope (non-dimensional index) decreased 
on average 1-6 (1-5) (p<0-02) after theophylline, 
ind:cating a relative decrease in ventilation. 

The mean rate of decrease of tcPO, during the 
hypoxic challenge was not significantly affected by 
thesphylline. The average decrease (here expressed 
in logarithmic units as —log. kPa/minute) was 
—0 059 (0-028) before and —0-064 (0-028) after 
treatment. The mean lowest tcPO, tension re- 
maned unchanged, being 5-2 (1-4) kPa before and 
5-5 (1-5) kPa after theophylline administration. 

All infants breathed regularly during the control 
penod. Theophylline abolished periodic breathing 
induced by hypoxia in only one of the six infants 
wh) had this breathing pattern before treatment. 
Four infants were roused before theophylline 
admunistration compared with none after treatment. 


Discussion 


Th2 two main findings of this study are that 
theophylline does not increase ventilatory respon- 
siveness to hypoxia, and ıt has no consistent effects 
on the periodic breathing induced by hypoxia. 
Furthermore, arousal responsiveness seemed to 
decrease after treatment with theophylline. These 
effects of theophylline dumng hypoxia contrast 
strongly with its well known stimulatory effects on 
respiration during air breathing. 

After theophylline administration baseline tcPO, 
tersion imcreased and baseline tcPCO, tension 
dezreased significantly. This suggests an increase in 
resting ventilation, which confirms previous 
observations ! Because tcPO, tensions were higher 
ani those of tcPCQ, lower after theophylline 
adminstration, a less pronouced immediate ventila- 
to-zy response to hypoxia could be expected due to 
the lower chemoreceptor stimulation, both peri- 
pherally and centrally. This was not found, as the 
degree of the initial ventilatory response was not 
affected by theophylline. The immediate response 
to hypoxia is largely mediated by carotid body 
chemoreceptor activity, and therefore the un- 
changed responsiveness (1n spite of higher baseline 
tc>O, tensions) may suggest that theophylline has 
some stimulatory effects on peripheral chemo- 
receptors. 

The hypoxic respiratory responsiveness was esti- 
mated by analysing the changes in tcPCO, in 
relation to the fall in tcPO,. Measurements of 
pulmonary ventilation alone may not be adequate to 
interpret the hypoxic ventilatory response in infants 


because any observed changes in ventilation may 
also be secondary to changes in metabolic rate. This 
was particularly true in the present investigation 
because theophylline increases oxygen consumption 
even in the low dose used.’ 

The main purpose of analysing the transcutaneous 
gas changes was to distinguish between a real 
ventilatory depression—that is, a decrease in ven- 
tiation accompanied by a mse in PCO;—and a 
——dezrease in ventilation with no increase in PCO, 
that is, a decrease probably appropriate for the 
prevailing metabolic demands. Another aim was to 
relate the response to actual PO, concentrations as 
the same fraction of inspired oxygen may produce 
different degrees of hypoxia in two different tests 
due to differences in resting concentrations of PO, 
and body oxygen stores. 

The initial increase in ventilation was not sus- 
tained to the same extent after theophylline. This 
late fall seemed to reflect a real decrease 1n alveolar 
ventilation because the index of tcPCO, decrease in 
relation to the fall in tcPO, diminished significantly. 

Simuar effects of theophylline on the response 
charactenstics—that 1s, unchanged initial ventila- 
tory response followed by a decrease—have pre- 
viously been seen in a more extensive investigation 
of pizlets paralysed and servoventilated after 
vagotomy.° The increase in ventilatory drive during 
hypoxia (measured as phrenic discharge) was less 
sustained after theophylline admunistration. 

The mechanisms producing this late fall ın ventila- 
tion are obscure, and there may be several explana- 
tions. Adenosine is released in the brain during 
hypoxia! where it depresses ventilation by a central 
mechanism,'* and increases breathing via peripheral 
chemoreceptors. !* Many of the respiratory effects of 
theophylline are mediated by its antagonistic effects 
on adenosine.!© Adenosine 1s released in the brain 
at a lower PO, than in peripheral tissues ‘7 During 
this relatively mild hypoxia theophylline may have 
interfered, mainly with the peripheral actions of 
adenosine, that 1s, its stimulatory effects on carotid 
chemoreceptors. 

An alternative explanation ıs that theophylline 
(by decreasing cerebral blood flow velocity !8 and by 
lowering arterial PCO.) may make the brain 
hypoxaemic leading to a decrease in ventilation '° 
This mechanism could also explain the lower rate of 
arousal seen after treatment. A decrease ın cerebral 
blood fiow interferes with the ability to become 
aroused ? 

The original observation by Vogl! that methylxan- 
thines abolish periodic breathing when breathing air 
has been repeatedly confirmed in both infants and 
adults.2! In his study no clear-cut effects on periodic 
breathing induced by hypoxia were observed. 
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Cherniack et al have shown that in adult cats an 
increased hypoxic drive (a decrease in PO.) tn con- 
junction with a decreased carbon dioxide drive (a 
decrease ın PCO.) can elicit regular pemnodic 
breathing.” Theophylline has been reported to shift 
the carbon dioxide response curve to the left.! This 
change in carbon dioxide threshold may counteract 
the stabilising effects of theophylline on respiratory 
control. 

In healthy adults aminophylline has been reported 
to increase hypoxic ventilatory responsiveness, but 
only when alveolar PCO, was raised to pretreatment 
concentrations.’ ® It was therefore concluded that 
methylxanthines increase hypoxic responsiveness, 
although this effect was masked by the relative 
bypocapnoea produced by these compounds. Rais- 
ing the PCO, to concentrations prevailing before 
theophylline administration, however, will stimulate 
breathing both by peripheral and central mechan- 
isms.” This complex interaction may not allow 
definite conclusions to be drawn on the responsive- 
ness to hypoxia. 

The results of this study do not contradict the view 
that methylxanthines may diminish the risk of sleep 
related apnoeic episodes by increasing baseline 
oxygen concentrations. They do, however, suggest 
that the concept of increasing hypoxic responstve- 
ness by treatment with theophylline 1s questionable. 
To determine whether the observed decrease in the 
ventilatory and arousal response is of clinical ım- 
portance needs further evaluation. Nevertheless, it 
is suggested that methylxanthines should be used 
with some caution in babies with apnoea of infancy. 


This study was supported by the Swedish Medical Research 
Counci! (5234), the National Foundation against Heart and Lung 
Diseases, Allmanna BB s minnesfond and Sallskapet barnavård I 
thank associate professor Hugo Lagercrantz and professor Curt 
von Euler for valuable critical comments, and nursery nurse Siv 
Ohman-Spetz for technical assistance 
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Cerebral blood flow velocity variability in infants 
receiving assisted ventilation 


JM RENNIE, M SOUTH, AND CJ MORLEY 
Uraversity Department of Paediatrics, Addenbrooke’s Hospital, Cambndge 


SUMMARY Cerebral lood flow velocity was measured using Doppler ultrasonography in 20 
babies who weighed less than 2500 g at birth and who were receiving assisted ventilation; their 
patterns of spontaneous respiration were recorded simultaneously. The babies were induced to 
breathe synchronously or asynchronously with the ventilator by manipulating the inspiratory and 
expiratory time settings. The variability of cerebral blood flow velocity (coefficient of variation) 
was calculated from the area of the maximum Doppler frequency shift envelope for 10 cardiac 
cycles from 211 recordings made on 42 occasions, and was greatest within 12 hours of birth after 
which it fell progressively over the next 48 hours. 

Variability of cerebral blood flow velocity was significantly greater when the infants were 
breathing out of synchrony with the ventilator (median 11%, interquartile range 8-14%) than 
when they were either apnoeic (median 5%, 3-7%), or breathing synchronously with the 


ventilator (median 5%, 3-6%). 


Perlman et al! reported a large variability from beat 
to beat in the blood flow velocity in the cerebral 
arteries of some premature neonates using con- 
muous wave Doppler ultrasonography. Twenty one 
of the 23 infants with wide variability developed 
intraventricular haemorrhages and possibly the 
transmission of fluctuations from the systemic ar- 
terial blood pressure to the capillaries of the 
germinal matrix Jed to their rupture. A pronounced 
reduction in the incidence of intraventricular 
haemorrhage was achieved by selective paralysis of 
infants with wide variability in blood flow velocity, 
with pancuronium.’” The authors suggested that the 
infants’ respirations that occurred out of synchrony 
with che ventilator were responsible for this variabil- 
ity, and elimination of spontaneous respiration by 
pancuronium caused the reduction in the incidence 
of heemorrhage. Unfortunately no recordings of 
respiration were made to confirm this hypothesis. 
Pancuronium may have had its effect either by 
reducing non-respiratory movements or by some 
direct action on the circulation. 

Selective paralysis with pancuronium of high nsk 
infants may reduce the risk of intraventricular 
haemorrhage, but unfortunately the drug may have 
cardicvascular side effects? and may necessitate the 
use cf higher ventilator pressures to maintain 
adequate oxygenation.* Alternative measures for 
infants who breathe against the ventilator are 


triggered ventilators’ or the induction of synchro- 
nous ventilation by manipulation of ventilator 
timing.° Selective paralysis of infants who breathe 
out against ventilator inflations’ or who require 
defined peak pressures and rates® has reduced the 
incidence of pneumothoraces but this has not been 
associated with a noticeable reduction in the inci- 
dence of intra ventricular haemorrhage. 

One hypothesis to explain the fluctuations in the 
velocity of cerebral blood flow is that swings in 
intrathoracic pressure, resulting from the combina- 
tion of artificial and spontaneous respiration, 
change cardiac stroke volume and venous return to 
the heart. These then change arterial and venous 
pressures, which in turn affect cerebral blood flow. 

This study aimed to examine the variability in 
cerebral blood flow velocity over the first 72 hours 
of life, particularly in relation to the pattern of 
interaction between spontaneous respiration and 
artificial ventilation. 


Patients and methods 


Infants, weighing less than 2500 g at birth who were 
admitted on the first day of life to the neonatal 
intensive care unit and receiving artificial ventilation 
were considered for the study. Infants who had an 
intraventricular haemorrhage detected by ultra- 
sound scan at the time of the first study, or who had 
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a Major congenital malformation were 2xcluded, as 
was any infant admitted when one of the investi- 
gators was not available Eac infant wes studied up 
tc four times: at less thar 12 tours of age and within 
six hous of 24, 48, and 72 hours of age No further 
studies were made if the nfanct was parelysed, taken 
of the ventilator, or had srstained ar intraventri- 
cular hasnorrhage. Du-mg each study :imultaneous 
recording: of blood flow velocrty anc respiratory 
interacho1 patterns were madz by independent 
observers 

The vaniability of cer2>r2! load flow velocity was 
measur=d using a Duplex ultrasound scanner with 
range gat2d Doppler sempling (Advanced Technol- 
cgy Laboratories Mk 600) The Doopler sample 
volume was positioned tear the anteror or middle 
cerebrel artery using t> real time image, and fine 
edjustmeats were mad2 to give che lotdest possible 
signal. T reduce bias zhe timing of recordings of 
blood Jew velocity wes chosen by the observer of 
the resprratory pattera; who was umaware of the 
Doppler tracings. Eaz3 recording cf blood flow 
velocity lasted seven seconds and comonised a paper 
printout of the fest “bouner transform of 
che Doopler frequency shif. The recordings 
were coded and analysed =t a later cate. The area 
within the peak frequency envelope ior the whole 
(systoE& and diastole) of each of 10 zardiac cycles 
was measured by computer assisted planimetry 
(graphics tablet conrected to a microcomputer) 
This measurement was made twice ard the mean of 
the two measurement: isec The mean error of area 
meastrement (differznace/meanX1l0Q was 52%. 
The var-bility of blood flow velocity was calculated 
as the cdefficient of reriation of spectrum area for 
the 1C cardiac cycles im eazh record CV=standard 
deviation/mean, expressec as a percentage). 

The baby’s spontereoms respiratton was moni- 
tored sing a pneumacic respiration monitor 
(Grasety Dynamics MR10) taped ust below the 
xiphisternum, as previously described.’ The ventla- 
tor ci-cwit pressure was measured using a transducer 
(Merzu-y Electronics) connected neer the top of the 
endorrzcheal tube. Signals were -ecorded on a 
polygraph (Gould 23)0 series) at 15 mm/second. 

The patterns of spontaneous respi-ation observed 
dunrg ventilation were classified & apnoea, syn- 
chromy or asynchrony. Spncea meicated that the 
baby saowed no spontaneous respiratory activity 
dunrg the recording, synchrony that the baby’s 
inspitazory efforts were consistentl in phase with 
the “entuator inflatons, and asynchrony that the 
baby was breathing tut with no regular association 
with the ventilator tmuirg. 

Sx recordings weze made on eack occasion in one 
of tro sequences synchronyasynchrony-syn- 


chreny or asynchrony-synchrony-asynchrony, two 
reccrdings being made during each phase. The 
sequence was chosen according to the pattern of 
inte~action between the baby’s respiration and the 
ventilator cycles observed at the start of each 
perfod. The sequences were used to eliminate any 
time or order effects. If the baby was apnoeic only 
twozecordings were made. Each phase lasted 5 to 10 
minutes and the whole study period was less than 30 
minutes. 

Eabies were induced to breathe asynchronously 
by using a ventilator rate of 30/minute with an 
infletion time of 0-5 seconds and deflation time of 
1-Sseconds. They were induced to breathe synchro- 
no.sly by using ventilator settings chosen to match 
ther spontaneous inspiratory and expiratory 
timmg.° The initial time settings for this were: rate 
86/minute, inflation time 0-3 seconds, and deflation 
ture 0-4 seconds. This was the average respiratory 
tnng of a large comparable group of premature 
babies receiving ventilation who continued to 
breathe spontaneously.!° If necessary the time 
settings were altered to produce the best possible 
syachrony between baby and ventilator. At the end 
of each study, the mfants were left breathing 
syochronously when possible. Details of blood gas 
measurements and ventilator settings were re- 
co-ded. 

Associations between variables were examined 
usng Spearman’s test of non-parametric correla- 
ticn. Comparisons between groups were made using 
th= Mann-Whitney U test. The study was approved 
by the hospital ethical committee 


R-sults 


Twenty infants with a mean birth weight of 1336 g 
aid a mean gestational age of 29-2 weeks were 
stadied on 42 separate occasions. Between one and 
four studies were made on each baby, less than four 
studies being made in some babies because of 
nzonatal death (n=2), intraventricular haemor- 
riage (n=1), or stopping of mechanical ventilation 
i=15) The table shows the general information 
about the babies at the time of the studies. 


Table General informanon about 20 babies studied 








A-2asurement Median Range 

C station (weeks) 29 26-39 
Eirth weight (g) 1336 630-1876 
Lxspired oxygen (%) 50 25-90 
Eeak pressure (kPa) 1-96 1-27-2-94 
pO, (kPa) 8-5 5-19 
pO, (kPa) 5-0 3-8 

gH 736 72-75 








<12 24 48 72 
Age at time of study (hours) 


Fip1 Median variability in cerebral blood flow velocity 
and interquartile ranges for each study age. 
*=p<0-0001 [v. less than 12 hours] 


Fig 1 shows, the overall variability of cerebral 
blood flow velocity for each of the postnatal study 
ages. Variability was greatest under 12 hours of age 
and this fell over the subsequent 36 hours. The 
variability was significantly lower at 48 hours of life 
than ın the first 12 hours (Mann-Whitney U test, 
p<0-0001). There was no further fall between 48 
and 72 hours. The number of recordings made at 72 
hours, however, was low and the range of variability 
wide. There were no significant differences in 
arterial blood gas measurements or ventilatory 
support between the recordings made at <12 hours 
old and 48 hours old that might have been respon- 
sible for the observed difference in velocity varta- 
bility. 

On five occasions the baby being studied was 
apnoeic Eighteen babies were studied in the se- 
quence synchrony-asynchrony-synchrony and 17 in 
the alternate sequence. Apart from one baby who 
could not be induced to breathe synchronously on 
two occasions, synchronous ventilation was 
achieved within two minutes. In total there were 
rine recordings of apnoea, 102 of synchrony, and 
100 of asynchrony. Figs 2 and 3 show examples of 
recordings made in one baby during periods of 
asynchrony and synchrony The medians and inter- 
quartile ranges of CV for each pattern of interaction 
were apnoea 5% (3 to 7%), synchrony 5% (3-6%), 
and asynchrony 11% (8-14%) (fig 4). The differ- 
ences between asynchronous ventilation and each of 
zhe other two patterns were significant (p<0-0001). 
There were no differences in heart rate vanability 
from beat to beat among the three patterns of 
interaction. The CV was 7% for all groups. The 
difference between synchrony and asynchrony was 
significant at all postnatal study ages except 72 
hours, when the number of recordings was too small 
for analysis (fig 5). 
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Fig2 Example of blood flow velocity and respiratory 
recordings for a baby during asynchronous breathing 
There ts no regular correspondence between spontaneous 
respiratory pattern and ventilator. Note vartabiltty in 
waveform area 


( 
Inspiration) 


Ventilator 
timing 


4 second 


Fig3 Example of blood flow velocity and respiratory 
recordings for a baby during synchronous breathing. 
Note reduced vanability in waveform area. 


No association was found between blood flow 
velocity variability and birth weight, gestational age, 
peak ventilator pressure, arterial oxygen or carbon 
dioxide tensions. There was a weak but significant 
association with pH, increasing pH correlating with 
increasing variability (r,=0-23, p=Q-001). 

Of the 20 infants in the study three developed an 
intra ventricular haemorrhage. The predominant 
pattern of interaction at the onset of each study 
period was split equally between synchrony and 
asynchrony in these patients. There were no charac- 
teristic features to the waveform pattern of cerebral 
blood flow velocity mm these babies. 
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p< 0.0001 
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interom*on pattern 


Fig4 P'cts of median coe fic=rds of variancn 
(interquarale ranges) fo- eacitesamratory interaction phase. 


n=3 


Variability (°) 





Age at trrect study (hours) 


Fig5 Plots of median coeffi ets cf vancaoicfor 
synchrony (boitom) and asyrci-axy (top) subcaavided 
by age at une of study 


Discussipm 


The variability in cerebral 2bod flew velocity of 
premature babies rece.viag =s:isted ventlation was 
fairly high within 12 heurs cf rth and fell progres- 
sively ovez che first 48 hours at Lfe. This change was 
seen during recordings made during boti synchro- 
nous and asynchronous ~emcikation ‘fig 5). These 
results suzgest that variad7tty 1s greatzst at the 
time whe. intraventricu er haemorrhage usually 
occurs.!! # Drayton and £kicrore suggested that 
the major intracranial arteri2s are probably dilated 
shortly after birth, and thac they constrict over the 
first 48 hours of life m response tc nsing blood 
pressure.!® These authors hypothesised -hat while 
the cerebral arteries are <ilated they are less 


effcitent at damping arterial pressure surges and 
this place the premature infant at particular risk of 
intraventricular haemorrhage in the early hours of 
life. 

A second explanation for our results is that 
sys emuic blood pressure may have fluctuated less 
after 48 hours of life and that this (rather than any 
change in the diameter of the cerebral vessels) was 
responsible. Unfortunately systemic variability of 
arterial blood pressure could not be monitored as 
the lumens of the umbilical arterial catheters were 
too narrow and had side rather than end openings. 
These catheters result in severe damping of any 
pressure fluctuations. 

Tus study shows that the pattern of interaction 
between spontaneous respiration and mechanical 
ventilation influences the variability of the velocity 
of Elood flow in the major intracranial artenes 
apncea and synchronous breathing result in low 
varicbility and asynchronous breathing in signifi- 
cantv higher variability. It is not possible to 
comment on the association between the pattern of 
ventlahon interaction and the occurence of im- 
traventricular haemorrhage in our small study. 

Theoretically, changes in the velocity of blood 
flow could result either from changes in blood 
flow or in the calibre of arteries, but the calibre 
of a vessel is unlikely to change rapidly enough 
to produce variations in velocity from beat to 
beat. Experimental evidence exists that suggests 
that -he cerebral vessels with a diameter of over 
200 un that change in calibre during autoregulation 
at phzsiological blood pressures take between three 
and seven seconds to change size '* '° It seems most 
likely that the variations from beat to beat ın 
velocty of the blood flow seen ın this study 
represent actual changes in blood flow. The effects 
of diferent patterns of interaction between spon- 
taneous respiration and mechanical ventilation 
on venous return and cardiac output provide a 
logica explanation for this. In a subject breathing 
normellv, respiration affects the circulation.'® 
Dunna inspiration the intrathoracic pressure 
falls end blood is drawn into the right side of 
the heart from the systemic venous circulation 
leadinz to a mse in right heart output. At the same 
time, because the fall 1n intrathoracic pressure 
causes dilatation of the pulmonary venous system, 
return of blood to the left side of the heart is 
reduce] and left heart output falls; this causes a 
drop ir systemic blood pressure. The fluctuations in 
venous return and arterial blood pressure are fairly 
small n the healthy subject, but they may be 
exaggerated by the airways obstruction and hypo- 
volaenwa that may occur in sick babies receiving 
assistec ventilation. 


When a baby is subject to asynchronous ventila- 
tion the changes in intrathoracic pressure are likely 
to be greater and more irregular. Dunng asynchrony 
low imtrathoracic pressures and falls in systemic 
venous and arterial blood pressure will occur when 
the baby breathes in during the deflation phase of 
the ventilator, and high intrathoracic pressures (and 
rises in systemic venous and arterial pressure) will 
occur when the baby breathes out while the ventila- 
tor is attempting to inflate the lungs. This rise is 
particularly likely if the baby actively expires.” If 
a baby breathes synchronously with the ventilator, 
then spontaneous breathing in coincides with 
inflation and the change in intrathoracic 
pressure is small. Asynchronous breathing would 
thus result ın more erratic and larger flucutations in 
arterial blood pressure and in venous drainage from 
the head than synchronous breathing or apnoea. 

An increased variation in occipitofrontal cir- 
cumference during positive pressure ventilation has 
been reported that presumably reflects changes in 
cerebral blood volume.! Variations ın cerebral 
venous and arterial velocities measured with Dop- 
pler ultrasonography also occur in phase with 
artificial ventilation, and a reduction in peak inspira- 
tory pressure or discontinuation of ventilation re- 
duced the variability in velocity.’ The greater 
variability in cerebral blood flow velocity in the 
early hours of postnatal life could partly explain the 
usual timing of periventricular heamorrhage. 

These results show that asynchronous ventilation 
leads to greater fluctuations ın the velocity of blood 
flow through the intracranial arteries. If, as sug- 
gested by other authors, these fluctuations increase 
the msk of intraventricular haemorrhage, then 
measures to reduce the amount of asynchronous 
ventilation might reduce this rsk. 
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Neonatal infection in premature infants and use of 
human immunoglobulin 


S P CONWAY, D R N GILLIES, AND A DOCHERTY 


ies Department of Pcediatrics cnd Child Health, aad Regional Neonatal Unit, General Infirmary, 
e 


SUMMAEY In an oper: study 120 comsecutively admitt2d premature babies of 32 weeks’ gestation 
or less. were randcmised to receive weekly intramuscular injections of human normal 
immunog obulin (50 mg/kg). There was no significant difference between the number of babies in 
the treated and untrected z-oups wo had at least one episode of infection, but the total number 
of infec:ive episodes was substantia_ly less in the treated group (n=22) compared with 40 in the 
non-treated group. Three Sabies died from overwhelming infection and three babies developed 
necrotisinz enterocoli-s, all in the group that kad noz been treated. Serum IgG concentrations 
were significantly higher in the treated group Ey the age of 2 weeks but remained consistently 
below those of full term badies of sirilar postnatal age. Administration of human immunoglobu- 


lin may decrease the sver ty cf infection in premature babies, but alternative regimens may be 


more successful. 


Premature babies have Dw serum immunoglobulin 
concentrations at birth erd dd not star producing 
appreciate amounts of endogenous imnunoglobu- 
lin until they are at least 15 weeks old.’ Premature 
infants of 27 weeks’ gestat-on or less are Darticularly 
compromased, their IgG concentrations Being liable 
to fall to 2-D g/l or less as early as six veeks after 
birth. A taty born at terri at £ simlar pcstnatal age 
has a seran IgG concertration of abort 6-0 g/l.’ 

Despite trtensive treatment with antibptics infec- 
tion remains an importan: cause of mcrtality and 
morbidity ır premature basies. This study aimed to 
determine whether treawnent with int:amuscular 
human normal immuncglobsahn could decrease 
either the morbidity or mertali-y or both, associated 
with infectian in premata-e mants, 


Patients and methods 


One huncr2d and twenty pr2term baies of 32 
weeks’ gest=tion or less, who were corsecutively 
admitted to a regional necrata. unit, were random- 
ised to recetve human ncrmal immunogobulin 50 
mg/kg mcramuscularly we2sly -n=59) or remained 
untreated ‘n=61) (table 1: (it would Fave been 
unethical to have used a touble blind p-otocol in 
which the ccntrol group zeceived weekl= placebo 
intramuscule> injections.) Th immunaglobulin, 


whic: was prepared by the Blood Products Labora- 
tory, Elstree, and issued by the Central Public 
Health Laboratory, London, was injected into the 
lateral aspect of the upper thigh. Blood was sampled 
for IgG within the first 48 hours of lfe, before 
transfusion of blood or any blood products, and then 
every two weeks until discharge on the first 100 
babie:. Serum IgG concentrations were measured 
by a standard centrifugal fast analyser (Encore, 
Baker Instruments) 

All clinically suspected episodes of infection and 
the results of allied investigations (full blood count, 


Table ! Comparison of groups by gestational age 

Gestational No treated No not treated 

age (werks, with human with human 
immunoglobulin immunoglobulin 
{n=59) {n=61) 

24 2 3 

25 i 2 

26 4 6 

27 5 3 

28 8 8 

29 10 § 

30 13 11 

3} 8 10 

32 8 8 
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differential white cell count, culture of blood, urine, 
and cerebrospinal fluid, and chest x ray picture), 
were documented for both groups. The mvestiga- 
tlors were carried out by junior medical staff 
whenever a deterioration in an infant’s condition 
could not immediately be explained by an acute 
episode — for example, a pneumothorax, displace- 
ment of the endotracheal tube, or extensive intra- 
ventricular haemorrhage. The medical staff were 
not necessarily aware of whether the baby had been 
treated or not but such knowledge would probably 
noz have prejudiced the study because the response 
was to a clinical deterioration in the baby’s condition 
and would have been followed through irrespective 
of whether the baby had been randomised to receive 
immunoglobulin or not. 

Suspected episodes of infection were, in the light 
of subsequent information, categorised as infection 
or. clinical criteria alone (category A), infection on 
clinical criteria with supporting laboratory evidence 
but without positive blood culture (category B), 
infection confirmed by positive blood culture (cate- 
gory C), or as not infective if a satisfactory 
alternative explanation was found for the baby’s 
deterioration. 

The Kolmogorov-Smirnov test was used to deter- 
mine the normality of the data. Subsequent analysis 
was by Student’s ¢ test or the Mann-Whitney U test 
as appropriate 

The study was approved by the hospital ethical 
committee and fully informed parental consent 
obtained in each case. 


Results 


Twelve babies who died within two days of birth and 
one baby who died when 4 days old (seven in the 
treatment group and six in the control group) from 
complications of extreme prematurity (severe intra- 
ventricular haemorrhage, severe perinatal asphyxia, 
pulmonary haemorrhage, pulmonary interstitial 
emphysema, or pneumothoraces) were not included 
in the final analysis. 

The mean gestational age of the remaining 107 
babies was 29-3 weeks (range 24-32), and mean 
birth weight 1220 g (range 600-2200) Both groups 
were comparable for gestational age, birth weight, 
sex, and length of follow up. There were no 
significant differences between the groups in the 
incidence of intraventricular haemorrhage, respira- 
tory distress syndrome, maximum inspiratory pres- 
sure, maximum inspired oxygen received, number 
of days of oxygen supplement given, total time of 
intermittent positive pressure ventilation, number of 
days of total parenteral nutrition, time to starting 
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oral feeds, or length of time that umbilical artery 
catheterisation was required. 

Three babies of gestational ages 27, 28, and 30 
weeks, all in the control group, died of overwhelm- 
ing infection. Organisms isolated from blood were 
Klebsiella pneumoniae and Streptococcus faecalis, 
coagulase negative staphylococci, and Escherichia 
coli; the babies died on days 37, 19, and 33, 
respectively. Three babies in the same group de- 
veloped necrotising enterocolitis. The diagnosis was 
made clinically and from the characteristic radio- 
logical appearance of pneumatosis intestinalis in two 
cases, and confirmed by laparotomy in the third; 
one of the babies died of the disease six days after 
the onset. 

On 107 occasions clinical detenoration was 
thought to be due to infection Confirmatory evi- 
dence of infection was absent in 11 instances, and 
the clinical deterioration was retrospectively at- 
tributed to other causes: new and extensive intra- 
ventricular haemorrhage (n=4); anaemia (n=4); 
patent ductus arteriosus (n=1); bronchopulmonary 
dysplasia (n=1); and metabolic acidosis (n=1). Of 
the remaiming 96 episodes, 34 (35%) were in 
category A, 16 (17%) ın category B (table 2), and 46 
(48%) in category C (table 3). By defimtion the 
diagnosis of category A infections depended only on 
a subjective clinical assessment, so these episodes 
were not included in the subsequent statistical 
analysis. Details of the number of babies with 
infection (categories B and C) are shown in table 4. 

The proportions of treated and untreated babies 
who had at least one infective episode in category B 


Table 2 Supporting evidence for eltntcal diagnosis of 
infection in category B infections 


Age of baby Supporting evidence for 

(days) clinical diagnosis of infection 

4 Consolidation on chest x ray picture 

Total neutrophils 0 25x107/] 

6 Total white cell count 42 6x 10%/ 

7 Consolidation on chest x ray picture 
10 Total neutrophils 16 6x10°/I 

12 Consolidation on chest x ray picture 
12 Total neutrophils 28 8x 10°/ 

14 Consolidation on chest x ray picture 
17 Total white cell count 26 4x10°/ 

20 Total neutrophils 21 7x10" 

(Shift to left) 
Consohdation on chest x ray picture 

20 Consolidation on chest x ray picture 
23 Consolidation on chest a ray picture 
28 Consolidation on chest x ray picture 
30 Consolidation on chest x ray picture 
33 Consolidation on chest 2 ray picture 
40) Consolidation on chest x ray picture 
43 Consolidation on chest x ray picture 
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Table = Organisms tcmied from blood ın category 
C infecticns 
Orgavurr: isolated No 3f axes Site of 
in thich ssolated tsolation 
Coagulase aczative 29 “3 ın ene bottle ordy) Blood 
staphylecoccus 
S faecaus 4 21n ere bottle omy) Blood 
KI pnetsmoniae 2 Blood 
and S$ faecelis 
Ki pneunroniae 2 Blood 
Klebsielia oxyioc l Blood 
S faecaľs and i Blood 
Staphylaccecus aureus i Blood 
Erterobacer cloacae 3 Blood 
E colr 2 Blood 
1 Urme 
Pseudor:oaas sp 1 Blood 


Table 4 Derails of episodes o” infection =n categories 
Band C 


Total Fo of Na of infective Total 
babies uth eptsodes 
at least pne 
infective Cavegory 
episode 
B C 
Group treated 
with humar 
ımmunegbbulin 13 4 1 22 
Group no: -reated 
with human 
wmmunog)stulin 21 12 2& 40 


or C were not significantly different (22% and 34%, 
respective-y). Similarly, when categories B and C 
were analysed separately. there was no significant 
difference between the twe groups in the numbers of 
babies who had at least one episode of infection. 
Among >gbies who did have infection, however 
(categories B and C), the sumber of episodes in the 
group wo did not receive immunoglobuln (n=40) 
was significantly greater compared with he treat- 
ment groud (n=22), p=0-32. This difference was 
most pronounced in categ=ry C (2& episcdes com- 
pared with 18'. Analysis c= all babies shcwed that 
33 (31%) were of 28 week’ gestation or less. These 
infants had. 69% (p=<0-05) of all category B, and 
72% (p=<0-001) of all category C infections. 
The mean IgG concertrations at birth were 
comparable in the two groups. By 2 weeks 
of age th2 treatment group had sigmificantly 
greater IgG concentrations (mean 6-1 g/l) than the 
control groip (mean 5-5 œl), and this d fference 
increased w th ame (table 5]. Ncre the less the IgG 
concentraticrs achieved with <-eatment “ell con- 
sistently below those of a nama. Daly borr. at term 
during the “irst few weeks cf Lfe (figure. 


Table 5 Mean serum IgG (gil) concentrations 


Weez Group treated Group not treated — p Value 
with human with human 
unmunoglobulin unmunoglobulin 
0 5-3 5-0 0 34 
2 61 5-5 0-04 
4 49 4-3 001 
6 41 32 0 002 
8 36 2-7 0 002 
10 35 2-4 0-0002 
12 3-5 1-8 09-0002 


— Normal full term? 


— Normal full term” 


Treated group 
—-— Non-treated group 


IgG (9/1) 





j { 2 4 6 8 10 12 14 
Age {weeks} 


Figure Serum IgG profile in the newborn: comparison of 
the stuay population with babies born at term?! 


Discussion 


Studies in animals suggest that gammaglobulin may 
be usefil in the treatment of infection. In the late 
1940s Cameron reported the therapeutic activity of 
animal gammaglobulin in infected mice.* * In the 
1950s F sher showed not only the efficacy of human 
gammaglobulin against a variety of bacterial patho- 
gens in mice,’ but also the synergistic effect of 
gammaglobulin and chloramphenicol, both in doses 
that had httle or no effect when used alone.® 
There are few studies on the use of immunoglobu- 
Im preparations in premature babies and their 
conclusizns are equivocal. In a study of 20 prema- 
ture infants given 0-5 ml/kg of 16% gammaglobulin 
about every two weeks for a maximum of four 
months, Steen found no advantage ın treatment, but 
he did not achieve substantially higher gammaglobu- 
lin concentrations ın his treated group.’ Amer et al 
gave a hgher dose (3-0 ml/kg in the first week and 
1-5 ml/kz at monthly intervals thereafter until the 
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end ot the eighth month of hfe).® Of seven deaths 
from infection, only one was in the treated group. 
The group receiving gammaglobulin also benefited 
from treatment in that significantly more of them 
were free of all clinical infection during the study 
period and the group as a whole had a lower 
incidence of minor infection. Although the number 
of severe infections necessitating admission to hospi- 
tal was not reduced, the treated group spent less 
time in hospital. Hobbs and Davies gave 250 mg of 
pooled adult gammaglobulin to several infants of 
33 weeks’ gestation or less, and though theirs was 
not a controlled trial, they suggested that the 
treatment may have conferred some protection 
against infection in these premature infants.” 

There are obvious difficulties in diagnosing infec- 
tion ın neonates. A decision to use antimicrobial 
treatment is often subjective and not subsequently 
supported by the results of laboratory imvestiga- 
tions. We excluded such episodes of presumed 
infection (category A) from further analysis. Accu- 
rate interpretation of radiological changes in the 
chest x ray pictures of babies requiring assisted 
ventilation is difficult. When a baby’s clinical 
condition had suddenly deteriorated, however, and 
in the absence of a mechanical explanation for the 
observed change, we felt that the appearance of a 
new confluent shadow was probably due to infection 
(table 2). Similarly, the result of the neutrophil 
count may be helpful.” 

Coagulase negative staphylococci were isolated 
from 29 (63%) of 46 positive blood cultures (table 
3). In 23 (79%) cases they were grown from both 
blood culture bottles and showed uniform antibiotic 
sensitivities. This ubiquitous skin commensal cannot 
easily be dismissed as a contaminant in an immuno- 
compromised group subjected to invasive therapeu- 
tic techniques. It is recognised as a major cause of 
hospital acquired infection in neonatal units and 1s 
strongly associated with the use of indwelling cathe- 
ters in premature babies."! ” All our babies had had 
indwelling venous catheters before developing 
coagulase negative staphylococcal bacteraemia. 

We have shown a substantial difference in the 
number of infective episodes (22 and 40, p=0-02), 
deaths from infective causes (0 and 3), and episodes 
of necrotising enterocolitis (0 and 3) between the 
group treated with immunoglobulin and the group 
that remained untreated. There was, however, no 
significant statistical advantage gained from treat- 
ment in terms of the number of babies who had at 
least one infection of either category B or C, 
suggesting that the treatment did not decrease the 
susceptibility of the baby to infection. 

A compromised humoral immunity is only one of 
the potentially correctable immune deficiencies in 


premature babies. We have studied the effect of 
supplementation with gammaglobulin alone, a 
support to just one arm of the immature immune 
system None the less, IgG accounts for about 80% 
of the serum immunoglobulin and is the chief 
component of a baby’s serological defence, con- 
taining most of the antibacterial, antiviral, anti- 
protozoal, and antitoxic activity of the serum. 
Many cells (lymphocytes, macrophages, and killer 
celis) have receptors for IgG, which can also activate 
the complement system, promote opsonisation, and 
participate in antibody dependent cytolytic reac- 
tions. Faced with a group deficient in IgG and at 
high risk of severe infection, therefore, it 1s neces- 
sary to evaluate the full effect of supplementation 
with gammaglobulin in spite of being aware of other 
immunological deficiencies. 

At times of infection and increased catabolism the 
IgG concentration may fall precipitously. Greater 
benefit may be obtained 1f supplementary immuno- 
globulin 1s given concurrently with antibiotics at the 
onset of a suspected infection. 

The IgG concentrations achieved in the treated 
group were significantly greater than those in the 
control group but none the less remained substan- 
tially less than the IgG complement of a term baby 
in the first few weeks of life. The infants at greatest. 
risk of infection are those of 28 weeks’ gestation or 
less. It is not practical to inject a greater volume of 
gammaglobulin into the meagre musculature of 
these premature babies nor to inject it more often. 
Alternative regimens using imtravenous gamma- 
globulin preparations that are now available may be 
more successful; high doses are well tolerated.“ 
Hyperimmune preparations may have a role in the 
prophylaxis of infants at high risk of specific 
bacterial infection. Effective early treatment of 
viral infections may also be achieved. We are 
currently evaluating the possibility that greater 
protection against infection may result from the 
rapid achievement and maintenance of IgG concen- 
trations equivalent to those of babies born at term 
by the administration of intravenous gamma- 
globulin. 


We thank Dr P J Congdon for advice and permission to study his 
patients, Dr A Milford Ward and the Royal Hallamshire Hospital, 
Sheffield, for measuring the serum IgG concentrations, Professor 
R W Smithells for encouragement and advice, Mr A Watkins and 
Dr A Bames for the statistical analysis, and the regional paediatri- 
cians for their cooperation 
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Thirty years ago 


Wheat gluten and coeliac disease 
Claire Alv2y Charlotte M Andersen, andi Mavis Freeman (Melbourne)—Arch Dis Child 1957;32:434-7 


After the klerufication of wheat flouz as the cause of coelrac disease by Dicke in Holland in 1950 the search began for the 
noxious fa=tor in the four By 1952-23 it hed been confirmed that gluten, the protein fraction of wheat and rye flour, was 
the cause of the malabsorption. Wheat and ryegluten differ from other cereal proteims in containing more glutamic acid 
and prolin2, wuch can form a type of gel enabl-ng them to be used in -readmaking. The group from Melbourne, noting 
that the pepudz2 pattern ın zhe gluten molecile 5 probably associated with the gel property, set out to test the hypothesis 
that the paricalar peptide structure of whzat znd rye gluten, together with a difference in the enzyme pattern of the 
patient with czeliac disease, m ght b2 responsiale for the developmen: of symptoms Various fractions of gluten were 
tested The phospholipid fract cn when extracted and fed to a patient with coeliac disease failed to produce an increase in 
fat excretiom A tryptic digest of giucen to pepcides caused a recurrence of steatorrhoea, while neither an amuno acid 
digest or glutamic acid alone had this effect. Bicod glutamine concentrations tested two hours after a dose of gluten were 
found to be th-ee trmes hizherin datierts with coeliac disease than ir controis, and Weijers and Van de Kamer had 
reported suriler results from feedinz gliadin the 70% alcohol soluble fraction of gluten) 

It was concluded that glutamine itself was nottoxic to the patient with coeliac disease but that the toxic fraction was a 
peptide contarring glutamine, end a deficiency of a specific mucosal peptidase that might deamunate the peptide was 
postulated 


Comment. In tte 30 years since the publication >f this paper the development of immunology has radically altered our 
understand.n2 of many discrders The evidznce now points strongly to coeliac disease reflecting an intestinal immune 
response to giadin or to peptides from gliadin. Tae technique of peroral ictestinal biopsy was developed by Shimer in 1956, 
and the characteristic entercpa hy of coeliac disease has been shown to be a T cell mediated immune reaction. It has been 
proposed thar lymphocies, secreted by activatec T cells, are the mechanism for T cell mediated mucosal damage Other 
evidence of immunological abucrmality ıs the fact that subjects with isclated IgA deficiency are particularly prone to 
develop coeliac disease. We arc “ar frcm a ccmp=te understanding of a complex process and, as yet, we do not have any 
routine laboratory tests for tte measurement Df intestinal immune reactions 

(Charlotte Anderson was one Di the first, and Jossibly the most distinguished, among paediatnc gastroenterologists. 
After makirg ovtstanding ccntributions to the specialty both in Melbourne and in the Chair of Paediatrics in Birmingham 


she has now retired to her native Australia ) 
J H HUTCHISON 
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Plasma amino acids in small preterm infants fed on 
human milk or formula 


V VENTURA AND O G BROOKE 
Department of Child Health, St George’s Hospital Medical School, London 


SUMMARY Plasma amino acids were measured in 35 preterm infants, of whom 11 weighed less 
than 1000 g and 24 weighed between 1000 g and 1500 g at the time of sampling. Repeat samples 
were obtained in 18 at least seven days later. Seventeen infants were fed with preterm formula 
milk and 18 with expressed maternal breast milk at one to two hourly intervals during the study 
period. Formula fed infants gained weight faster than those fed on breast milk but there was little 
difference in amino acid patterns. Infants fed on breast milk were more likely to have 
concentrations of essential amino acids below the mid trimester fetal range than formula fed 
infants, but few infants in either feeding group had values above the fetal range. Those that did 
were equally distributed between both groups. Only two samples approached toxic concentra- 
tions, both in the group fed breast milk. The ratio of branched chain to aromatic amino acids was 
higher in the group fed on formula after correction for post conceptional age, implying that liver 
maturation may be accelerated by formula feeding. No correlations were found between plasma 


mino acid concentrations and nitrogen retention or metabolisable energy intake. 


The survivals of very small preterm infants are 
improving all the time. It is common now for babies 
weighing less than 1000 g at birth to survive, and 
there 1s a steadily increasing chance that an infant 
Dom weighing less than 750 g will leave hospital 
well. There are many problems ın looking after such 
babies, not the least being those associated with 
metabolic immaturity, which makes the type, 
amount, and route’of administration of nutrients 
critical. Because it is important that infants whose 
central nervous system is in a state of rapid 
development should receive adequate nutrition, the 
clinical management of such babies must strike the 
right balance between the provision of nutrients in 
adequate amounts and quality for optimal growth 
and the possibility of harming the baby by giving 
more than can be satisfactorily metabolised.’ 

It 1s still uncertain whether verv immature infants 
are best nourished with their own mothers’ milk or 
with a specially designed formula.2* Preterm 
mothers’ milk may often have quite high protein 
concentrations,” and preterm formulas are designed 
to have higher protein concentrations than mature 
breast milk or formulas for full term infants. In 
either case protein intake by a very immature infant 
could be too high when fed at the volume of intake 
generally recommended (180 ml’kg/day), leading to 


undesirable or dangerous concentrations of poten- 
tially toxic amino acids,° hyperammonaemia,’ and 
metabolic acidosis." Harmful concentrations of one 
or more amino acids in the blood of a very immature 
infant can occur without any clinical evidence that 
the infant is in difficulty, and the smaller and more 
immature the infant, the more likely are such 
disturbances to be silent. High plasma concentra- 
tions of amino acids have been reported previously 
in relatively mature preterm infants fed on high 
protein formulas.?"! 

Although preterm formulas are now widely used 
in neonatal nurseries, there are few data on their 
effects on plasma amino acid concentrations, neither 
are such data available for very small infants fed on 
breast milk. The purposes of this study were to 
examine the range of plasma amino acids ın infants 
of very low weight (<1500 g) and extremely low 
weight (<1000 g) to find out whether potentially 
toxic concentrations occurred with breast milk or 
formula feeding; to try to determine from the 
plasma aminograms whether there was any evi- 
dence of protein malnutrition; and to see if it was 
possible to find any associations among plasma 
amino acid patterns and nitrogen balance, 
energy balance, and growth rate or maturation, or 
both. 
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Pacients and methods 


We studied 35 preterm infants of whom 11 weighed 
less than 1000 g and 24 weighed less then 1500 g at 
the tim2 the first blood sample wes taken. All were 
managed in the neonatal unit at ths hospital 
throughout the study dur-ng which 17 vere fed on 
precerm. <crmula milk (£ on SMA LEW, one on 
Prematalac, and one on Preaptamil), and 18 on 
expressec breast milk mainly obtained from their 
mothers. With the excestion of three very small 
infants in. the group fed expressed breast milk, no 
infant wes studied unt. he was on fill enteral 
feecing at an intake of 180-200 ml/Eg/day The three 
exceptions had been fed & pressed breast milk from 
birth but aad not yet reacaed full enteral intake at 
the -ime the first blood sampie was taken. Table 1 
shows conposition of the formulas. The composi- 
tion of the breast milk was not determired except 
during ba.ance periods wren nitrogen and energy 
were measured. Feeds of 180-200 ml/kg'day were 
given by nasogasinc tube at one to two hourly 
intervals 

Gestaticnal age was det2rmined from the men- 
strual history and from tke results of ultrasound 
measurements performed before 20 weeks’ gesta- 
tion, In cazes of doubt Dutowitz’s postnacal assess- 
ment was used but reliance was not placed_on this in 
infants of less than 29 weeLs’ ges-ation. Nene of the 
infancs hac any congenital abnormality ind none 
was im a critical condition at the time of blood 
samping. 

The wemats at the times of samplng were 
obtained from the weight record, all infants being 
weighed daily on a Marsder spring balance (Mars- 
den Weighing Machines L-d, London) accurate to 
withir 5 g. The rate of weizht gain at each blood 
sampling dace was calculaced from the weights 
recorded for seven to 14 successive days (cluding 
the date or sampling) du-mg which the type of 








Table 1 Composition of preter» formulas (per [tre except 
osmolality) 
SMA LBW — Preaptarai Erematalac 
Protein (g) 20 21 24 
Fat (g) 44 36 30 
Saturated (%) 49 47 18 
Unsaterated %} Si 53 32 
Carbohydrate (3) 

(as d:accharde): 82 83 6 
Lactose (g} 41 83 6 
Maltodextrm (g) 41 Not gives Not piven 

Energy (kJ) 335 310 321 
Osmolality 
(mOsm/kg) 268 350 32 





feedmg was not changed. The line of best fit and the 
slope representing the rate of weight gain were 
computed by the method of least squares, and 
weigl t gain was expressed as g/kg/day using the 
medi_n weight as the reference. 

The blood samples were taken when blood was 
needed for clinically important investigations. All 
samp=s were taken shortly before a feed was due to 
be given, and never more than two hours after the 
previcus feed. The study had the approval of the 
hospital ethical committee and the permission of the 
mothers was obtained before blood sampling. 

Blosd samples for amino acid analysis were 
obtair=d from all infants. In nine infants from each 
feeding group samples were obtained on a second 
Occasi«n at least seven days after the first, a total of 
53 ammo acid profiles being obtained. Most of the 
blood samples (volume 100-200 ul) were obtained 
from f=ripheral veins but in a few cases heel prick 
sample were used. All samples were taken into 
heparizised tubes and immediately separated. 
Plasma was stored at —20°C until deproteinised 
and aralysed. 

Protein was removed from the plasma samples 
overnight at 4°C with 25 mg 5-sulphosalicylic acid/ml 
of samy le. They were then centrifuged at 8800 g for 
three t= four minutes and the supernatants passed 
througk a 0-22 um millipore membrane before being 
returned to the —20°C freezer. Centrifugation and 
millipore filtration were repeated immediately be- 
fore amino acid analysis. The preferred volume for 
amino acid analysis was 40 yl, but smaller volumes 
had to =e used in some cases. 

Free _mino acids were measured in an LKB 4400 
automaic analyser (LKB Biochrom Ltd, Cam- 
bridge, United Kingdom) using a lithium buffer 
system. Hamilton amino acid calibration standards 
(Hamilton Co, Reno, Nevada, United States of 
Americe) were used at a concentration of 10 nmol 
for mos” residues. Standards were run before and 
after each batch of four or five samples. Retention 
times ard peak areas were calculated automatically 
on a Spetra Physics integrator (Spectra Physics, St 
Albans, Hertfordshire, United Kingdom). 

Amunc acid residues in both standard and sample 
amino acd profiles were identified by their order of 
appeararce and amino acid concentrations were 
calculate] from the printout of the peak area 
provided- sy the integrator. Proline and hydroxy- 
proline peaks were measured by hand. Glutamine 
standard xas freshly prepared and loaded separately 
from the mixed amino acid standard because of its 
poor stability. The glutamine peak area of some 
standards from which glutamine had been omitted 
was calcu.ated from the mean ratio of glutamine to 
six other amino acids (aspartic acid, asparagine, 


glutamic acid, cysteine, ornithine, and arginine) in 
the standards where glutamine had been included. 
The mean interassay coefficient of vanation for 
amino acids at 10 nmol ın standards run within the 
same week and with the same batch of ninhydrin 
reagent was 6-1% (range 3-1-18-7). 

Total amino acids comprise the sum of taurine, 
threonine, serine, proline, glycine, alanine, citrul- 
line, valine, cysteine, methionine, isoleucine, 
leucine, tyrosine, phenylalanine, ornithine, lysine, 
histidine, and arginine Tryptophan could not be 
mzasured in our assay. Glutamic acid, glutamine, 
aspartic acid, and asparagine were not included ın 
the total amino acids because storage and analysis 
affect their concentrations. It was not always poss- 
itle to measure hydroxyproline, and most investiga- 
tors do not report ethanolamine, so these were 
also omitted from the analysis of total amino acids. 
Cystathionine was not detectable in most of the 
samples, so we have not reported the results. Total 
essential amino acids comprise threonime, valine, 
methionine, isoleucine, leucine, phenylalanine, 
lysine, and histidine. Cysteine, arginine, and gly- 
cine are considered to be ‘semi-essential’ amino 
acids for preterm fants by some authors." 

In 24 infants (15 fed on formula and nme fed 
breast milk) energy and nitrogen balances were also 
performed. Faeces and urine were collected for 
three days between carmine markers as previously 
described,’ stored at —24°C before analysis, freeze 
dred and homogenised. Energy was calculated by 
ballistic bomb calorimetry’ and nitrogen by Kjel- 
dahl analysis (Kjeltec, Tecator AB, Hédgenas, 
Sweden). Samples of feed were also analysed. 
Nitrogen retention was defined as the difference 
between nitrogen intake and measured losses in 
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urine and stools, not including integumentous losses 
which are unknown and likely to be small. Metabo- 
hsable energy was defined as the difference between 
energy intake and measured losses in stools and 
urine 

Comparison of independent samples was carried 
out by the two tailed Student’s ¢ test or the 
Mann-Whitney U test as appropriate. Pared 
samples were compared by the two tailed Student’s 
paired ¢ test or Wilcoxon’s matched pairs signed 
ranks test as appropriate. If significant linear cor- 
relations were suspected the regression lines were 
calculated using the method of least squares. Analy- 
sis of covariance comparing formula fed and those 
fed expressed breast milk for each of the amino 
acids using birthweight, gestation, and postnatal age 
as covariates; cluster analysis; and stepwise multiple 
regression analysis were also performed. 


Results 


Table 2 shows the ages and weights of the infants by 
type of feed. There were significant differences 
(p<0-02) between the postnatal age and weight at 
sampling of those fed on formula and those fed 
expressed breast milk, though the mean (SEM) post 
conceptional age at the time of sampling (gestational 
age plus postnatal age) was not significantly differ- 
ent being 31-6 (1-9) and 29-9 (2-2), respectively. 
Smaller and more immature infants were dispro- 
portionately over-represented in the group fed ex- 
pressed breast milk. This was unavoidable because 
of the need to respect the mother’s choiceef feeding 
for her infant, and because of the commonly held 
view among the nursing staff that expressed breast 
muk was safer for infants of extremely low birth 


Table 2 Age and weight data of mnfants studied classified by weight at first blood sampling and by type of feed 


Measurement Formula fed (n=17) Fed on breast milk (n=18) 
<1000 g* 1000-1500 g" <J000 g* 1000-1500 g* 
(n=2) {n= 15) (n=9) (n=9) 
Mean birth weight (g) 795 1119 870 1164 
SD -= 222 167 149 
Range 690, 900 850-1520 550-1109 940-1460 
Mean gestational age (weeks) 27 28.4 28-2 28-1 
SD = 23 27 1:2 
Range 26, 28 25-35 25-33 27-30 
Mean postnatal age at first blood sample (days) 16 24-8 9-6 16 
Range 13, 19 6-48 3~29 4-36 
Mean weight at first blood sample (g) 810 1297 859 1261 
SD -— 118 156 146 
Range 740, 880 1020-1480 500-990 1080-1460 
Mean weight gain (g/kg/day) 13-2 21-3 10-5 14 6 
Range 88, 175 10 4-31 6 ~2 24-22:3 ~5-93-25 4 





“Weight at time of first blood sample 
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weight. No consistent relation could. be found, 
however, between postmatal age, birtaweight, or 
gestation and amino aria concentrations by multiple 
regression analysis or by analysis of covariance, 
except in the case of threonme and methionine. 
Formula fed infants gamed weight significantly 
faster than those fed on expressed breast milk 
(9=0-0i). 

All infants weighed less thas 1500 g at the time of 
first sampling. Fifteen mZents m the formula group 
and nine in the groud ted expressed Ereast milk 
weighed between 1000 ard 159) g at thi: time; two 
infants fed on formula and nine fed expressed breast 
milk weighed less than 1900 g. 

Table 3 shows amino ead <ccncentratDons (mean 
and range) in the first bload samples obtained from 
all infants, compared witk the amino acid composi- 
tion of the main formula. There were fewsignificant 
differences between the teed grcups. Threonime 
(p<0-01 and citrulline (@<0-35) were resent in 
greater concentrations in tte plasma of fcrmula fed 
infants than in the plasma of taose fed on breast 
milk. Methionine concentrations were significantly 
higher in the group fed o2 formula (p<®#-05) only 


when analysis of covariance was performed and not 
when the uncompensated data were compared. Glu- 
tamic acid was higher in the group fed breast milk 
(p<0-02) but because glutamine 1s easily degraded 
to glutamic acid when stored the values for these 
two amino acids tend to be unreliable Analysis of 
the sum of glutamine plus glutamic acid showed no 
significant difference between the groups. 

Posmatal age at the time of sampling did not 
differ between those infants fed on expressed breast 
milk weighing below 1000 g and those weighing 
between 1000 and 1500 g (table 2). We found no 
significant differences in amino acid concentrations 
between them. 

Table 4 shows the highest measured concentra- 
tions of those amino acids known to be toxic to 
immature infants and the ranges found in clinically 
important hyperaminoacidaemias. Two samples 
from the group fed breast milk reached the lower 
end of the clinically important ranges (one for 
tyrosine, and one for tyrosine and valine). In 
comparison with Pohlandt’s ranges for full term 
breast fed babies, many infants in our study had 
raised concentrations of one or more potentially 


Table 3 Ammo acid concerarahicar ut unol, mean (range) 





Amino acid Group fed cn fomula Group fed breast milk SMA LBW 

a formula" 

<1000 3 1000-120 g <1000 g 1000-1500 g 

(n=2) (n=15) (n=9) (n=9) 
Taurine 175 (6), W) 146 (37-373) 171 (28-360) 187 (58-503) Not given 
Aspartic acid 30 (19, Ss 30 (trace-88) 31 (wace-85) 30 (trace-93) 17 800 
HydroxyproLne 42 (30, 3: 52 (trace-87) 41 (trace~-133) 54 (trace~-110) Not given 
Threonine 197 (178, 2.5) 434 (46-923) 196 (15—476) 217 (73-473) 11 800 
Serme 183 (125, 220) 238 (56—493) 200 (81—436) 244 (75-700) 13 000 
Asperapne 63 (5E, 79: 78 (46-158) 63 (trace-105) 79 (30-168) Not given 
Glutamine 110 (4C, 130) 92 (tr_ce~251) 233 (29-485) 159 (48-308) 31 400 
Glutamic acd 333 (155, 370) 403 (153-1110) 259 (112-424) 466 (249-900) Not given 
Prohne 164 (118, 23) 248 (144-668) 281 (&-556) 231 (107-633) 17 400 
Glycine 224 (213, 2350) 321 (163-688) 266 (34-504) 305 (146-625) 6300 
Alanine 270 (205, 15) 357 (205-650) 271 (6&464) 333 (105-555) 11 500 
Citrulline 13 (trece, 12-5} 36 (10-83) 14 (trace-28) 26 (trace-83) Not given 
Valine 137 (103, IP) 170 (96-323) 168 (62-364) 144 (68-290) 12 600 
Cysteine 30 (30 —) 53 (20-110) 54 (23-85) 64 (33-123) 1500+ 
Methronine 35 (10. 60 36 (10-88) 25 (4-80) 24 (trace—45) 3200 
Isoleuctne 26 (13, 49 72 (44-119) 66 (17-148) 51 (12-123) 10 500 
Leucine 73 (60, 85 126 (70-229) 116 (47-184) 99 (35-230) 18 900 
Tyrosine 57 (28, 858 -28 (35-258) 140 (56-320) 141 (49-393) 6100 
Phenylalanine 94 (14C, 48° 6) (35-115) 78 (25-192) 62 (36-105) 6500 
Ethanolamine 65 (trace, 53) 93 23-165) 101 (trace—223) 117 (48-193) Not given 
Ornithine 99 (175, 23° 138 (53-275) 81 (37-125) 164 (45-658) Not given 
Lysine 223 (380, 67] 180 (126-340) 126 (33-216) 156 (75-345) 14 200 
Histidine 82 (95, 68, &4 (48-130) 83 (49-127) 83 (37-160) 3300 
Arginine 37 (60, 13 50 (16-1081) 53 (3+116) 61 (3-128) 4000 
Total 

Essential ammo acids 864 (543 1385) 1134 (733-2095) 855 (373-1708) 831 (384-1770) Not given 
Total amino acids 2093 (1363, 2223) 2839 (212-4487) 2474 (959-4394) 2569 (1067-5750) Not given 





*IManufacturer’s information, TValue for cystine 
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Table 4 Highest measured plasma concentrations of potentially toxic amino acids 


Amino acid Highest measured 

concentranon (molli) 

Formula 
Valine 323 364 
Methionine 88 80 
Isoleucine 119 148 
Leucine 229 230 
Tyrosine 258 393 
Phenylalanine 140 192 
Hustidine 130 160 


toxic amino acids.” There was no difference be- 
tween the feeding groups in the incidence of high 
values. When we compared our results with 
MclIntosh’s mid trimester fetoscopy values, we 
found higher values in our study only for methionine 
(two samples in the group fed on formula) and 
tyrosine (four samples in the group fed on formula 
and six in the group fed expressed breast milk).’° 

Low essential ammo acids concentrations were 
found in several infants. Table 5 shows the number 
of measured values of essential amino acids 
that were below Pohlandt’s'’? and MclIntosh’s'® 
ranges, and the number of infants in whom these 
low essential amimo acids concentrations were 
measured. Values for glycine were below McIntosh’s 
range in one formula fed infant and three infants fed 
expressed breast milk. 

Whitehead’s ratio of essential to non-essential 
amino acids was calculated from the molar concen- 
trations of glycine plus serine plus glutamic acid plus 
taurine, divided by those of leucine plus isoleucine 


Disease range” 


Expressed breast malk 


354-646 (classic maple syrup unne discase) 
1930 (cystathione 8 synthetase deficiency) 
168-1366 (classic maple syrup urine disease) 
1107-4000 (classic maple syrup urine disease) 
280-2760 (transient neonatal tyrosinaemia) 
>1200 (classic phenylketoniuna) 

200-1160 (histidinaermnia) 


plus valine plus methionine, values above 3-0 being 
commonly found in kwashrorkor.!? Of the infants in 
whom the ratio could be calculated, 10 of 17 ın the 
group fed on formula and six of 14 in the group fed 
expressed breast mulk had values above 3-0. 
The ratio of glycine:valine was also calculated. 
Values of greater than 2-0 were found in seven of 17 
infants in the group fed on formula and in eight of 17 
in the group fed expressed breast milk. 

The data were examined for correlations which 
might have been of biological importance. No 
significant association was found among the follow- 
ing: weight gain and total amino acids, total 
essential amino acids, valine:glycine ratio, or 
tyrosine:phenylalanine ratio; postnatal age and 
valine:glycine ratio, or tyrosine:phenylalanine ratio; 
nitrogen retention and valine or valine:glycine ratio; 
or metabolisable energy intake and valine or 
valine:glycine ratio. Significant correlations were 
found in both feeding groups between the con- 
centrations of valine, threonine, and total essential 


Table 5 No of low values of essential amino acids in two feeding groups 








Amuno acid Values below Pohlandt’s range for full Values below Mclntosh’s range for 
term breast fed infants” mid trimester fetoscopy samples'® 
Formula Breast mulk Formula Breast milk 
(n=17) (n=18) (n=17) (r= 18) 
Threonine 1 3 3 9 
Valine 2 9 13 
Methionine 2 4 0 2 
Isoleucine 1 4 1 4 
Leucine 2 4 Í 4 
Phenylalanine 0 Q 0 1 
Lysine 2 4 8 11 
Histidine 0 i 4 9 


$$ Kaae neater e annnnsen rie sere iiss ennresisantinaesenininnrmnnnnnn yen nren nnn nna PP 


No of infants with one 
Or more essential amino 
acids below the stated 


range 7 


9 2 16 
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amino acids, and the concentr -tions of total amino 
acids (p<0--))1 in each case). 

The subgroups of nin2 infents from each feed 
group in whom second p:#sma am:no acd analyses 
were carnec out had birt wezhts and zestational 
ages that were not significanti” differenc from the 
remaining irfants in their eed group. In the group 
fed on formala their mear (SD weights ıt first and 
second samplings were 1271 g (182) and 1863 (428), 
and their median (range) posnatal ages were 18 
days (6-48) and 37 days :17- 8), respectively. In 
the group fed breast milz the mean weghts were 
1126 g 1217) and 1633 = (43) and tke median 
(range) pcstnatal ages were 13 days (7-36), 
and 42 cays (21-67) at first and second samplings, 
respectively. There were ro simifcant differences 
in birth weight and gestaticnal : ge, nor ir postnatal 
age, weight. and rate of weight zan, between these 
two subgroups at either Jate of sampling. 

In the infants fed on formula hydrexyproline 
(p<0-05 amd cysteine (9=0905) concentrations 
were higher in the first semple than in tke second, 
and taurine was lower (p<0-05). In the zroup fed 
breast mik Strulline conceatraLon was Icwer in the 
first sample than in the seconc (p=0-05 , and the 
valine:glvcin2 ratio was imcressed in tLe second 
sample (p<C-05). When all infants in wLom more 
than one sample was amalys)-d were zombined 
(n=18), the comparison oi eary and late samples 
showed only two significant dfferences in amino 
acid concentrations: taurine was lower in the second 
sample (p<C-02) and the valire:glycine ratio was 
higher (p<0-05). Plasma area concentration was 
higher in the first sample than in the second 
(p<0-02). 

The assocation between pl:sma con-entration 
and postnata age was examined for four potentially 
toxic amcno acids using ceta fom early and late 
samples. For methionine, then~lalanme, and histi- 
dine thera was no clear as:cciaton betwesn plasma 
concentrations and postiatal age There was, 
however, a pronounced crease in ths median 
(range) plasma concentrat on of tyrosime and in 
variability as postnatal age incre=sed, declhing from 
160 umoVlitre (27-5-392-5) in tnfants less than 13 
days old (n=8) to 94 umo.ñitre (55-105) in infants 
over 45 days old (n=6). 

Glasgow aid Moore described the use“ulness of 
the ratio of plasma branzned chain amino acids 
(valine, leuccne, and isol2acinc) to the aromatic 
amino acids (tyrosine and phenylalanine) in 
determining hepatic maturity. because branched 
chain amino acids are metabolis d mainly in muscle 
and aromatic amino acids are netabolis=d in the 
liver, and tier plasma concentrations tend to 
decline as the liver matures ?® Ve found no signifi- 


cant correlation between this ratio and post con- 
ceptional age in either feeding group or in both 
groups; combined. The mean (SD) ratio was, 
however, significantly higher m infants fed on 
formua than in those fed breast milk (1-96 (0-44) 
and 1:54 (0-40), respectively, t=2-9, p<0-01), 
implyrzg greater hepatic maturity among infants fed 
on formula. When the branched chain amino 
acids‘eromatic amino acids ratio was corrected for 
post conceptional age to compensate for the shorter 
gestational period of those fed breast milk, the mean 
value was still higher in the group fed on formula 
(t=2-2, p<0-05). 


Discuszion 


The overall distribution of the amino acids in our 
two groups was similar to that reported in other 
studies of preterm infants (mostly less immature), 
our values (except for threonine) usually coming 
within the range of the other published values. 

There were surprisingly few differences in the 
aminograms between the two feeding groups, the 
main ones being the significantly higher concentra- 
tions cf methionine (when corrected for age and 
weight . threonine, and citrulline in the group fed 
on formula, and of glutamic acid in the group fed 
expressed breast milk. It is doubtful whether the 
differemces in non-essential amino acids have any 
biologica. importance and they are likely to be 
related mainly to differences in intake. Of greater 
potential importance was the fact that threonmme, 
methiovtine (corrected for age and weight), and the 
sum of the total essential ammo acids were signifi- 
cantly Ligher in the formula fed infants. This may be 
an advantage or a disadvantage for this group, but 
these imfants were less likely to have values below 
the ranze found in the mid trimester fetus (table 5} 
than were the infants fed expressed breast milk.! 
Rigo e. al, showed that threonine metabolism 1s 
impaired in preterm infants and advised a restriction 
of threcnine intake to prevent hyperthreoninaemia.”! 
In non2 of our samples, however, did threonine 
concentrations exceed those found in the mid 
trimester fetus. We did find two samples in which 
methionine concentrations exceeded fetal values, 
but neivher came near the range found in diseases 
associated with hypermethioninaemia. Nevertheless, 
this finding emphasises the need for caution con- 
cerning the methionine content of formulas for very 
Immature infants. 

Poternally hazardous rises ın amino acid concen- 
trations occur only rarely under normal circum- 
stances. even in the smallest infants (below 1000 g) 
when the protein intake 1s below 4 g/kg/day. We 
found cnly two samples in which potentially toxic 


amino acids approached the range of concentrations 
normally associated with diseases. This finding must 
be viewed with caution because immature infants, 
particularly if they have some other metabolic 
disturbance (such as hypoxaemna or acidosis), might 
be vulnerable to damage at lower plasma concentra- 
tions than are found in mature infants with inborn 
errors of metabolism. Furthermore, our measure- 
ments may have missed the peak postprandial 
concentrations. It is likely, however, that continued 
rather than bnef and intermittent nses are the most 
important factors in toxicity, and our results cer- 
tainly show no evidence of cumulative effects 
associated with short feeding intervals. It is also 
reassuring to note that hardly any values exceeded 
the range of mid trimester fetal values at fetoscopy 
and analysed in the same laboratory, and those that 
did were equally distributed between both groups. 

Amino acid ratios do not seem to be particularly 
helpful ın determining the state of protein nutrition 
in very immature infants, in contrast to older infants 
and children, presumably because plasma concen- 
trations of amino acids in preterm babies are 
tnfluenced by immature metabolic pathways. Hence 
Whitehead’s essential:non-essential amino acid 
ratio’? produced as many ‘abnormal’ values in the 
group fed on formula as in the group fed breast milk 
(and more than were expected from the growth and 
clinical progress of the babies). The valine:glycine 
ratio also produced too many ‘abnormal’ values, and 
was unhelpful in discriminating small for gestation 
infants from appropriately grown infants. 

No significant differences in plasma amino acid 
concentrations were shown between very low birth- 
weight and extremely low birthweight infants, 
though the great variability of amino acid concentra- 
tions makes it hard to obtain significant differences 
without much larger numbers. The longitudinal data 
showed a decline in taurine concentration in formula 
fed infants (probably representing its utilisation in 
the synthesis of bile salts”), and the valine:glycine 
ratio increased, a change that is more likely to 
reflect enzyme maturation than improvement in 
protein nutrition. 

We found a significant difference in the ratio of 
branched chain:aromatic amino acids between the 
two groups, the ratio being higher ın the group fed 
on formula. Glasgow et al” calculated that this ratio 
increased with maturation because increasing hepa- 
tic metabolism of the aromatic amino acids resulted 
in lower plasma concentrations in the more mature 
infants, while the branched chain amino acids 
changed comparatively little. The higher values of 
the ratio in our formula fed infants persisted even 
after correcting for maturity, so there must be some 
other variable. It is tempting to suggest that formula 
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feeding itself stimulates hepatic maturation. The 
lower incidence of physiological jaundice in rull 
term formula fed infants in comparison with breast 
fed infants is well known, but has generally been 
ascribed to inhibition of conjugation by breast milk 
rather than to stimulation by formula feeding. 

Although certain correlations between weight 
gain and amino acid concentrations have previously 
been reported in low birthweight infants—for ex- 
ample, an inverse association between plasma 
branched chain amino acids and growth velocity“*— 
we were unable to show any in our study. We also 
could not correlate nitrogen retention or metabolis- 
able energy intake with amino acid concentrations. 
Where the amino acid supply ıs not limiting growth 
the plasma concentration will be more likely to 
reflect individual variability ın enzyme maturation 
and the pathways of metabolism than the relation 
between supply and demand (for instance the 
deposition in new tissues). Our results indicate that 
in very preterm infants plasma amino acids measure- 
ments are not useful indicators of protein nutritional 
state. 

Preterm formulas with adapted whey:casein ratios 
and protein concentrations not exceeding 20 g1 are 
unlikely to cause dangerous rises in plasma amino 
acid concentrations when fed at 200 mi/kg/day or 
less, even in extremely smal! and immature in<ants. 
Moderate rises of some amino acids are as likely to 
occur when maternal breast milk is used We found 
no convincing evidence that maternal breast milk 
was -associated with protein deficiency although 
weight gain was not so fast as on formula feeding, 
but plasma concentrations of essential amino acids 
below the fetal range were more likely to occur with 
breast milk feeding. Until the importance of the 
immunological properties of breast milk 1s clarified, 
particularly with regard to babies nursed in g clean 
environment, the decision as to whether zo use 
mother’s milk (when available) or a preterm for- 
mula in these very small infants should be based 
primarily on the importance of ensuring adequate 
gut tolerance and on the desirability of mainiaining 
a good rate of growth. 


We thank Mr PA Johnson, Medical Statistics Department, Wyeth 
Research (UK) Ltd, who performed those statistical tests that 
required main frame computer analysis 
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Short reports 


Cardiovascular collapse after verapamil in supraventricular 


tachycardia 


C R KIRK,* J L GIBBS,+ R THOMAS,+ R RADLEY-SMITH,§Y AND S A QURESHI" 
*Royal Liverpool Children’s Hospital, Liverpool, }Killingbeck Hospital, Leeds, {Northwick Park Hospi:al, 


Middlesex, and [Harefteld Hospital, Middlesex 


SUMMARY Five babies who presented with supra- 
ventricular tachycardia were treated with verapamil 
intravenously. All developed severe hypotension 
and two died. Verapamil should not be used in the 
initial management of supraventricular tachycardia 
in neonates. 


Verapamil is commonly used to treat supraventricu- 
lar tachycardia in children ' Adverse effects of the 
drug in infants have been reported” but the dangers 
are still not widely appreciated. 


Case reports 


Four boys and a girl with a mean age of 2-6 weeks 
(range 2-4 weeks) were all born at term after 
uneventful pregnancies and deliveries. Their mean 
birth weight was 3170 g (range 2810-3830 g), and 
they had no neonatal problems until presentation. 


CASE | 

A baby girl developed a supraventricular tachycar- 
dia of 300 beats/minute with cardiac failure She was 
given verapamil 0-3 mg/kg intravenously and five 
minutes later reverted to sinus rhythm. One hour 
later she collapsed with a severe bradycardia and 
despite vigorous resuscitation including admunistra- 
tion of calcium gluconate, adrenaline, and dopa- 
mine she died. At necropsy the heart was normal 


CASE 2 

A baby boy developed cardiac failure secondary to a 
supraventricular tachycardia of 300 beats/minute. 
This was reversed by verapamil 0-3 mg/kg given 
mtravenously. A bradycardia immediately developed 
In association with metabolic acidosis, which re- 
sponded well to frusemide and sodium bicarbonate 
given intravenously. A further episode of supra- 
ventricular tachycardia was successfully treated with 


digoxin. He subsequently made a full recovery An 
electrocardiogram showed no evidence of pre- 
excitation. 


CASE 3 

A baby boy presented with cardiac failure and a 
supraventricular tachycardia of 300 beats/minute 
He was given verapamil 0-1 mg/kg intravenously. A 
few minutes later he became hypotensive and 
developed a profound bradycardia Atropine was 
given intravenously resulting in reversion io a 
supraventricular tachycardia of 330 beats/minute. 
An echocardiogram showed a dilated, poorly con- 
tracting left ventricle The tachycardia persisted 
even after treatment with digoxin. Five hours after 
the dose of verapamil propranolol 15 pg/kg was 
given intravenously and the dose was repeated when 
he did not respond. He collapsed and developed a 
profound bradycardia five minutes later, but was 
successfully resuscitated with calcium gluconate and 
dopamine given intravenously. After twelve hours 
the supraventricular tachycardia recurred and was 
only temporarily terminated with synchronised 
direct current cardioversion. Permanent conversion 
to sinus rhythm was achieved with flecainide given 
intravenously, and he was maintained on oral 
flecainide. He made a complete recovery and an 
electrocardiogram was normal. 


CASE 4 

A baby boy was admitted with a supraventricular 
tachycardia of 280 beats/minute and cardiac failure. 
He received verapamil 0-2 mg/kg intravenously and 
this dose was repeated after 15 minutes. Despite this 
the tachycardia persisted, and digoxin 6 pg/kg was 
given intramuscularly 30 minutes later Within 10 
minutes he reverted to simus rhythm with no 
evidence of pre-excitation. Two hours later he 
suddenly became severely hypotensive and required 
assisted ventilation and plasma, sodium bicarbonate, 
and frusemide intravenously. The blood pressure 
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returnec to normal cwithm six hotrs and he 
subsequently recovered 


CASE 5 

A baty boy presented with cardiac failure in 
association with a supraventricular tachycardia of 
300 beatsminute. Frusemide was given intraven- 
ously and digoxin 15 pg/kg orzLy, with restoration of 
sious rhythm. On admis:zion tc the regional unit he 
was sti] in cardiac failur2 The electrceardiogram 
showed signs of Wolff-Farkirson-White syndrome. 
Shortly afterwards he reverted to a supraventricular 
tach=cardia of 300 beats‘’minute. He rezeived 10% 
calciam gluconate 0-3 m/xg before the admunistra- 
tion of verapamil 0-1 m32,kg -ntravenously without 
effect, sc the dose of v2-apemil was repeated an 
hour leter. Echocardiography showed. a slightly 
dilated tut well contrecting left ven ncle. The 
tachycardia persisted and therefore after a further 
two Four: he was given propranolol 1 mz/kg orally. 
Half an hour later he becam2 hypotenzive with a 
severe bradycardia and failed to respond to resus- 
citation that included cale um gluconate, <drenaline, 
and 130prenaline given irtravenously. Ad necropsy 
an anomalous Kent bund’e was found. 


Discussion 


The treatment of supravemtricular tachyzardia can 
be ditficut because a persistent tachycardia may 
result in depression of myocardial funcaon. With 
the exception of digoxm, most anttacrhythmics 
depress myocardial function and cause a further 
reduction n cardiac output 

Veraparil given intravenously has been adyo- 
cated as the best drug fo- the treatment of supra- 
ventricular tachycardia.’ Hs side etfects, however, 
(ancludinz avpotension and promounced bredycardia) 
are weil known,? and have keen reported ia infants. 
Our ezpertence includes two babies who Ged in the 
neonatal geriod and three wha made s ormy re- 
coveries after developing <ever2 hypotension. Two 
of these babies recerved only a small dose of 
verapami 10-1 mg/kg). 

Calcum guconate is recommended for zhe treat- 
ment cf the haemodynamic complications of vera- 
pamil admñnistration.? TLe response te calcium 
gluconate treatment, however, varies anc it 1s not 
always successful.* Calcium chloride may be more 


effective than calcium gluconate and this should be 
avaiable when verapamil 1s given ° 

TEe combination of verapamil and propranolol 
has unpredictable effects on the myocardium. 
Studzes in adults have shown that ıt 1s safe 1f the left 
ventuicle is contracting well but its use ın those with 
impered contractility is not recommended.® These 
drug: have been used sequentially in the manage- 
ment. of resistant supraventricular tachycardia in 
childaood. Our experience in case 3 shows that even 
wher the interval between their administration is 
great=r than the half life of verapamil, severe 
myocardial depression can still occur. Case 5 also 
illusteates that this combination can have disastrous 
consequences even if there is no impairment of 
myocardial contractility. 

Werecommend that verapamil should not be used 
in the: mitial treatment of supraventricular tachycar- 
dia ir neonates and emphasise the dangers of the 
comb.mnation of propranolol and verapamil even if 
the nzpcardium is normal and there is a prolonged 
interval between doses. Synchronised or unsynchro- 
nised direct current cardioversion is perhaps the 
safest method of restoring sinus rhythm, which can 
then te maintained by digoxin. 


We thamk Drs R Amold and JL Wilkinson, Royal Liverpool 
Childress Hospital, Dr AN Campbell, Royal Preston Hospital, 
and Dr ~ Wilson, Killingbeck Hospital, Leeds for permission to 
report {_e:r cases 
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Cervical spine fractures and rear car seat restraints 


B G CONRY* AND C M HALLt 


* Department of Diagnostic Radiology, St Bartholomew’s Hospital, London, and } Department of Diagnostic 


Imaging, Hospital for Sick Children, London 


SUMMARY ‘Two cases of potentially fatal cervical 
spine fractures in children who were inadequately 
restramed by malfunctioning car seat restraints are 
presented. Adequate parental maintenance of seat 
restraints and their readjustment when children 
change from wearing lightweight to thick, heavy 
clothing are imperative 


Rear car seat restraints are a valuable method of 
making road travel safer for children. Indeed, the 
importance of their use has now been emphasised in 
the Highway Code.' If these devices are not care- 
fully maintained or the straps not tightened ade- 
quately then potentially fatal cervical spine fractures 
can occur. We report two cases in which inadequate 
restraint allowed such injures to be sustained. 


Case 1 


A 6 year old boy was wearing a rear seat safety 
harness when the car in which he was travelling was 
involved in an accident. The straps of the harness 
had not been adequately tightened and he slipped 
forwards and downwards in the harness so that the 
strap rode up round his neck producing forceful 
hyperextension. He was unconscious for one minute 
and was initially unable to move his arms or legs. 

Examination in hospital showed bruising with the 
imprint of the harness buckle under his chin, 
torticollis, and painful limitation of movement. No 
abnormal neurological signs were present in the 
limbs but he had slight difficulty with micturition for 
several weeks after an initial period of urinary 
retention lasting 24 hours. 

Radiographs of the cervical spine showed a 
fracture at the junction of both pedicles and lateral 
masses of C2 (Hangman’s fracture). He wore a 
cervical collar for seven months while undertaking 
normal activities and this resulted in satisfactory 
healing with no neurological deficit. 


Case 2 
A 16 month old boy was sitting in a British Standard 


3254 approved car safety seat which had a non- 
functioning crutch strap. As a result of a collision he 


slid down over the faulty leg strap and under the 
waist straps, (figs la and b). His head toppled 
forward. On examination he had bruising around his 
neck and chest, with torticollis and limitation of 
spontaneous movement. There were no abnormal 
neurological findings. 

Initial radiographs were thought to show no 
fracture, but on subsequent review a fracture 
through the odontoid peg with displacement on 
flexion and some compression of the anterior body 
of C2 were evident. Treatment with a plaster of 
Paris Minerva jacket for one month and a brace for 
a further two months produced satisfactory healing 
and return of full neck movements. 


Discussion 


Children who are not wearing restraints are more 
likely to be seriously injured in car accidents.” 
Restraint by harnesses and car safety seats undoubt- 
edly prevent both deaths and injuries,’ but such 
devices are often used incorrectly.‘ 

All manufacturers’ fitting instructions emphasise 
the importance of replacing car seat restraints 
following violent stresses such as road traffic acci- 
dents, or if components become worn. Many in- 
structions draw attention to the need for careful 
individual adjustment of the harness, and some 
recommend periodic mspection of all anchorage 
points and harness adjustment devices. 

These two cases show that despite this advice 
parents still fail to adjust the harness adequately and 
continue to use restraints which are malfunctioning 
and dangerous. We therefore recommend that all 
manufacturers explicitly advise periodic inspection 
by parents of all anchorage points and the harness 
and locking systems. This may show early abrasion 
and signs of undue wear which are indications for 
replacement of the restraint. Parents should also be 
advised that adjustments to the harness are neces- 
sary periodically not only to account for normal 
growth but also seasonally to account for the 
changes from light to thick clothing and vice versa. 

A design modification to ensure that it 1s impos- 
sible to assemble the locking mechanism without 
incorporating the crutch strap would be useful and 
would prevent parents continuing to use unsafe car 
seats as in case two. In addition, use of the currently 
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Figsiaancdt Position of chic in cese 2° a) prier to 
coliisior (noe crutch strap [vinz fee cue to malfunction of 
locking mecFarasm), b) followarg colision (having slid 
forwaras anc d»wnwards over azeless crutch strap, buckle 
mechanism i forcefully app‘tec ro necx and uppe- chest) 


less podula- ty2es of caz seat design whic feature 
the main lacE attached to he crutch strep would 
have prevented the sadme forward movement 
shown in figs la and b. 

It is important to emphasise that mnadequate 
parental care and adjustmea can transform- car seat 
restraints fron a sensible :efety precauticn into a 
potentially lezhal hazard. We acknowledge that 
cervical spire fractures 11 Culdrea may be difficult 
both to diagrese clinically aad te 12e radiologically.” 
Nevertreless clinicians should ae aware of the 
potentic! dengers of pcory maintamed or mal- 
functioning 7é-traints and not ha-e a false sense of 
diagnostic s2canty, therebr disrissmg imunes in 
children because they have teen s tting in restraints. 


We thank Mr J Fizsen and Mr E Bryant fcr allowing u- to report 
these case:, Mrs J Bux for clerral a-sistanere, the dep=rtment of 
medical wListrator at St Barthcloneaw's Fospital for tue figures, 
and Ms N Herrera for typing the manus-zpt. 
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Inspiratory times when weaning from mechanical ventilation 


A. GREENOUGH, F GREENALL, AND H R GAMSU 
Department of Child Health, King’s College Hospital, London 


SUMMARY ‘Two inspiratory times (0-5 and 1-0 
seconds) were compared when weaning infants from 
mechanical ventilation. The shorter inspiratory time 
was associated with significant increases ın minute 
volume and reduction ın active expiration. 


The interaction of an infant’s spontaneous respira- 
tion and intermittent positive pressure ventilation 
can be an important determinant of outcome; 
:nfants who actively breathe out develop pneumo- 
thoraces.' Both active breathing out? and pneumo- 
thoraces’ are more common in infants ventilated 
with prolonged inspiratory times. Fast rate ventila- 
tion (more than 60 breaths/minute) during which the 
inspiratory time 1s shortened, reduces the incidence 
of active breathing out* and pneumothoraces.° 

As the infant is weaned from ventilation the rate 
is often reduced by increasing both the inspiratory 
time and expiratory time until the inspiratory time is 
increased to one second. This increase could stimu- 
late active breathing out and reduce the effective- 
ness of positive pressure inflation, and might even 
be responsible for the late occurrence of pneumo- 
thoraces. At ventilator rates of 60/minute the 
inspiratory time is about 0-5 seconds, and infants 
tend to breathe synchronously,' an interaction likely 
to produce optimum gas exchange.® We therefore 
investigated the hypothesis that a more appropriate 
method of weaning infants from fast rate ventilation 
would be to keep the inspiratory time constant at 0-5 
seconds and to reduce the rate by extending only the 
expiratory time. 


Patients and methods 


Ten infants were entered into the study; the mean 
gestational age was 30-1 weeks (range 27-36) and 
the mean postnatal age 4-3 days (range 3-7). All 
were receiving assisted ventilation for the respira- 
tory distress syndrome via oral endotracheal tubes 
using Sechrist ventilators 

Permission for this study was given by the hospital 
ethical committee. 

Infants were entered into the study when their 
respiratory distress syndrome had improved to the 
extent that at a ventilator rate of 60/minute and an 
inspiratory time of 0-5 seconds the peak inflating 


pressure could be reduced to 20 cm H2O or below. 
Subsequently no reduction in the peak inflating 
pressure was made, and the ventilator rate was 
reduced by increasing only expiratory time, the 
inspiratory time remaining constant at 0-5 seconds 
throughout. Examples of ventilator settings are: 40 
breaths/minute, inspiratory time 0-5 seconds, ex- 
piratory time 1-0 seconds, 20 breaths/minute, in- 
spiratory time 0-5 seconds, expiratory tme 2:5 
seconds. 

During weaning, at ventilator rates of both 20 and 
40 breaths/minute inspiratory time was temporarily 
increased (for 20 minutes) from 0-5 to 1-0 seconds. 
It was therefore possible to study the infant at two 
different inspiratory times during weaning. At each 
ventilator setting recordings were made of transcu- 
taneous oxygen, volume exchange, and the infant’s 
spontaneous respiratory interaction by the method 
previously described ın detail.’ 4 

Transcutaneous oxygen tension was monitored 
throughout the study Transcutaneous oxygen 
tensions were reported as the mean of the results of 
the final five minute period at each inspiratory time 
and ventilator rate. We analysed the respiratory 
recordings after a period of up to two minutes had 
been allowed at each inspiratory time and ventilator 
rate for the infant to adjust to the new setting. 
Inflating volume was defined as the volume of gas 
delivered dunng positive pressure inflation. Spon- 
taneous respiratory rate and tidal volume were 
recorded between each positive pressure inflation. 
Minute volume was calculated as the volume of gas 
delivered in one minute by both mechanical ventila- 
tion and spontaneous respiration. From the record- 
ings at each rate and inspiratory time the amount of 
active breathing out was determined.‘ 

At an inspiratory time of 0-5 and 1-0 seconds and 
at both ventilator rates the significance of differ- 
ences in volume exchange was calculated using the 
Wilcoxon rank sum test. The significance of differ- 
ences in the presence of active breathing out was 
calculated using Fisher’s exact test. 


Results 


The inflating volumes were not significantly differ- 
ent at the two inspiratory times at either ventilator 
rate When the inspiratory times of 0-5 and 1-0 
seconds were compared at both rates there were no 
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Tatie Fclume exchange a different inspirctory times (expressed cs mean values of 10 patients) 








Venulator rete Insciratory ame at 40 breaths/minute Inspiratory tme at 20 breaths/minute 
fsecoads) (seconds) 
5 1-0 0-5 10 

Inflating voline (ml) 13-1 13-8 10 8 113 
Spontaneous respiratory 

rate (muute) 55:3 16-1 437 163 
Spontaneous tidal 

volume (m4) 4-7 2-1 39 27 
Minute volume 

(m) 750 628 436 373 





significant differences in the spontaneous tidal 
volumes, but spontanecus resprrato-y rates 
(p<0:01) and minute volur. (p<0-05) were signifi- 
cantly greacer at the shorter insptratcry tine (table). 

Transcutaneous oxygen tensions were imilar in 
four infants at the two inspiratory times out in six 
were highe- at the shorter aspiretory time showing 
a change m oxygenation of s-eater than 1-33 kPa. In 
those infents actively breathing out at ar inspira- 
tory time cf 1-0 seconds cxygenation improved at 
the shorter inspiratory time. At both rates only one 
infant madz active effort: to breathe oat at an 
inspiratory time of 0-5 seconds buw: at tke longer 
inspiratory tme seven of “he 10 infant did so 
(p<0-02). 

No infan: required a change in peak -inflating 
pressure or ventilator rate, cr developed a sneumo- 
thorax once weaning had xarzd. 


Discussion 


The shorter inspiratory time (0-£ seconds) was not 
associated with a significant reduction in nflating 
volume; there are two possitle explanations for this. 
Firstly, at tre longer mspirz-orv m2 mos of the 
infants breached out before the end of positive 
pressure inilation, thereby linuting volume exhange. 
Secondly, although the infan=: were recovermg from 
respiratory distress syndrom= their lungs were still 
non-compliart with a reduced time constant, thus 
0-5 seconds was long enough to complete volume 
exchange. 

Maintaining a shorter insp-ratory time by ncreas- 
ing the time between posit~e pressure inclations 
permitted increased respiratory activity, wuch in 
turn signifizently increased the mirute volume, 


thereby improving gas exchange. Another impor- 
tant advantage of the shorter inspiratory time was 
that fewer infants actively breathed out.' 

These results suggest that a shorter inspiratory 
time mav be advantageous and it appears to be safe. 
It is now important to compare the efficacy of the 
two methods. We have therefore embarked on a 
randomised study to assess if (as we predict from 
these results) the length of weaning is reduced if the 
inspiratory time is limited to 0-5 seconds. 


Sister F Greenall was supported by Bearcub International Chil- 
dren Natromwide Medical Research Fund generously provided the 
equipment used in this study We thank Mrs A McPherson for 
secretarial assistance 
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Regional Cystic Fibrosis Referral Unit and Department of Paediatrics, St James’s University Hospital, Leeds 


SUMMARY On reassessment of 179 children who 
had previously been diagnosed as having cystic 
fibrosis seven (4%) were found not to have the 
disease. The importance of an accurate sweat test is 
emphasised as is the necessity to prove malabsorp- 
tion or pancreatic abnormality to support the 
diagnosis of cystic fibrosis. 


Dung the past six years we have provided a referral 
service for children and adults with cystic fibrosis in 
the Yorkshire region. They are referred by the 
consultant undertaking their long term care for a 
comprehensive assessment. 

We describe seven children who had been di- 
agnosed as having cystic fibrosis and who were 
receiving treatment. The diagnosis was not con- 
firmed and we suggest ways by which such mistakes 
can be avoided. 


Patients 


Table 1 gives details of the seven children who were 
referred from different district hospitals They had 
been diagnosed as having cystic fibrosis and treated 
for periods ranging from five months to eight years. 
All seven had received daily physiotherapy and six 


were taking pancreatic supplements and antibiotics 
regularly. Three were on low fat diets. The com- 
monest reasons for diagnosing cystic fibrosis were 
recurrent chest infections and failure to thrive. One 
child had a sibling with cystic fibrosis and another a 
maternal cousin with the disease. 

AH seven children were considered to have 
abnormal sweat tests at the time of the onginal 
diagnosis. Four (cases 1-4), however, had at least 
one equivocal sweat test result. Five children were 
over the age of 3 when the diagnosis was made. 
Three children had no gastrointestinal symptoms 
and of three who had trypsin or chymotrypsin 
activity estimated ın the faeces, only one (case 1) 
was abnormal. 


Results 


Table 2 shows the results obtained during reassess- 
ment at our unit. All the children had normal sweat 
tests with sodium and chloride concentrations of less 
than 60 mmol/l. 

All seven children had chymotrypsin activity 
estimated in faeces after pancreatic supplements had 
been stopped and the results were within the normal 
range (120 ug/g or above). Six children had their 
faecal fat output estimated and all were normal. 
Faecal fat output was determined using a non- 


Table 1 Cihrucal details of children wrongly diagnosed as having cystic fibrosis 





Case Age at Symptoms Ornıgınai sweat Duration of Other factors 
No initial fests (mmol/l) treatment of 
diagnosis c cysuc 
(years) Sodium  Chlonde fibrosis 
} 9 mcnths Chest mfections 82 30 8 years Low faecal trypsin activity 
2 1% Failure to thnve, chronic diarrhoea, 98 65 2 years Mental handicap 
abdomunal distension 56 37 8 months 
3 3 Failure to thnve, recurrent chest 62 46 4 years Maternal cousin had cystic 
infections; offensive stools 88 67 fibrosrs 
$ 55 
4 3% Failure to thnve, recurrent chest 67 68 5 years — 
infections 70 57 6 months 
53 32 
5 3% Recurrent chest infections, 80 66 3 months — 
persistent cough 109 7] 
6 4 Underweight, recurrent abdominal 119 96 3% years Sibling had cystic fibrosis 
pain 
7 7 Recurrent chest infections, 130 115 3 months — 


offensrve stools, underweight 
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Table 2 Rerults of reasseszment of childrer wrongly diagnosed ex having cystic fibrosis 








Case Sweat tests (runclll) Feecal Faecal fat 
No a ei ciynotrypsin excretion 
Sotum Chlorde activity ugig gmiday 
1 45 29 225 
32 23 E8 20 
225 
2 32 24 =30 Not done 
35 24 
3 33 29 27) 09 
48 28 
4 48 29 2) 30 
5 30 16 725 27 
32 11 
6 5€ 50 240 t7 
12 40 810 
7 H 29 23C 11 
38 47 ade S 
Normal <0 <60 >I12C <5g 
ranges 


absorbable =aecal marker, pclyethylene gly>ol 4000, 
(250 mg or CO mg three tures dzi'y for seven days). 
Fat and pofysthylene glyvccl were estimated in the 
stools collected on days € arc 7. and the day faecal 
fat then corrected to the equivalent of 75) mg or 
1500 mg of polyethylene ghycol daily. AltLough in 
five cases tais was done while the children were 
taking pancreatic supplements (case 7 was not 
receiving pancreatic supplecrents) their outputs of 
fat were low and not characterisic of patients with 
cystic fibross receiving treatment Five chilcren had 
ultrasound exeminations of the pancreas cf which 
only one was possibly abnormal. Fat soluble vitamin 
concentrations were estimated in all seven patients 
after they aad fasted and omitted ther daily 
supplements Five had mean (SD) v-tamun E con- 
centrations vel within the normal rarge (17-6 (4-0) 
umol/l) and all seven hed mear (SD) vitamin A 
concentrations within the normal vange (2-33 (1 8) 
umoli) Although the ch Wren were receiving 
routine vitarrim supplements non= was takirg more 
than 4000 IU of vitamin A datky ard ncne was taking 
supplementary vitamm E 

The commonest suspected ftrel diagnosis was 
asthma. In egct case the refering paediatncan and 
the parents were told thet tre cxid did net have 
cystic fibrosis. In the two cas23 in which there was a 
family history zf the disezse the parents refased to 
accept the revezsal of the dizgnos s. The pasents of 
one child wko had recervec considerable welfare 
benefits and a trp to Disn=ylarc ir Florcda be- 
cause she had cystic fibross attempted to sue 
the referring paediatrician. When they finally 


Result af Vitamins (pmol/l) Suspected diagnosis 
ultrasorography 
of panc eas A E 
Not dors 24 25 Asthma 
Pancreas not 114 147 Failure to thrive, 
visualsed mental handicap 
Mildly 5.1 41 Asthma 
abnormal 
Normaj 1-5 12 3 Fauure to thrive, 
recurrent chest 
infections 
Normal i-4 22 3 Recurrent chest 
infections 
Normal 1-5 95 Normal child 
Normal 3 42 24 3 Small asthmatic 
child 
Normal 2 83 (1-8) 17 6 (4 0) 
mean (SD) 


accepted the reversal of the diagnosis the child 
featurec in a datly newspaper article which pro- 
claumed that she had been cured of cystic fibrosis. 
The mother of the other child transferred his care to 
another paediatrician. Both children had been 
admitted to hospital on several occasions and one of 
them hed been treated with an aminoglycoside 
intravenously. 


Discussicn 


These seven children were incorrectly diagnosed as 
having cystic fibrosis because of initially abnormal 
sweat tests, respiratory tract symptoms, and other 
suggestive features. All sweat tests were normal 
when they were repeated at the regional referral 
unit, and a combination of indirect tests of pan- 
creatic function strongly suggested that there was 
no pancreatic imsufficiency. 

Misdiaznosis of cystic fibrosis has been previously 
reported by Smalley et al in 14 children because of 
initially abnormal sweat tests.! They emphasised the 
importance of testing pancreatic function in the 
absence >f typical clinical features. David et al 
reported Seven patients in whom cystic fibrosis had 
been wrongly diagnosed, but surprisingly only three 
had abncrmal initial sweat tests.” 

Althouzh a stimulated pancreatic function test 
using intravenous pancreozymin and secretin is the 
definitive test for confirming normal pancreatic 
function, there are several non-invasive methods 
which have reduced the need for this ° 

Chymo-:rypsin activity in faeces ıs usually low in 


untreated patients with cystic fibrosis at any age. It 
is more stable than trypsin in the faeces and less 
likely to result in false low values. Faecal collections 
for fat estimation are difficult but are essential if 
malabsorption of fat is to be proved. The diagnosis 
should be questioned if the faecal fat output 1s 
normal. Estimation of the concentrations of fat 
soluble vitamins is another useful indirect method of 
indicating the presence of a gastrointestinal lesion. 
In a previous study 28 of 30 children with cystic 
fibrosis who were not receiving vitamin E supple- 
ments had plasma concentrations more than two 
standard deviations below the control mean.* In 
virtually all children with cystic fibrosis over the age 
of five years the pancreas looks abnormal on 
ultrasonography. 

Although 5-10% of patients with cystic fibrosis do 
not have clinical pancreatic dysfunction, 5-10% 
have mild and 85% have severe pancreatic disease.’ 
The fact that the pancreatic function tests, although 
indirect, were normal in our patients ıs strong 
evidence against a gastrointestinal lesion and there- 
fore the diagnosis of cystic fibrosis. 

The most common diagnostic error 1s the uncriti- 
cal acceptance of an abnormal sweat test. It is 
important that this test 1s performed by a laboratory 
used to carrying out the investigation and that the 
results are interpreted correctly in the light of the 
patient’s age, clinical findings, and additional inves- 
tigations. It 1s also important to analyse the chlonde 
és well as the sodium content of the sweat, as in 
patients with cystic fibrosis whose sweat electrolytes 
are equivocal (50-70 mmol/l) the chloride concen- 
tration is usually higher than the sodium concentra- 
tion, whereas in normal subjects the reverse is the 
case. 

The implications of an incorrect diagnosis of cystic 
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fibrosis can be extensive, the children receiving 
unnecessary treatment and investigations. In addi- 
tion to the anxiety generated by such a diagnosis and 
wormes regarding the child’s future, there are 
genetic implications that may influence decisions 
about further pregnancies. 

It 1s important, therefore, to reconsider the 
diagnosis where typical clinical features are either 
not present or only mild, and to have two reliable 
sweat tests as well as evidence of malabsorption or 
pancreatic abnormality (preferably both). We sug- 
gest that the sweat test should be repeated and the 
diagnosis reviewed ın all patients with cystic fibrosis 
about one year after the initial diagnosis. Evaluation 
of problems in diagnosis is an important function of 
a cystic fibrosis referral centre. 


We thank the department of chemical pathology for the excellent 
sweat tests 
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Cerebral arteriovenous malformation in a neonate: treatment by 


embolisation 
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SUMMARY A neonate with an aneurysm of the vein 
of Galen was treated by embolisation using Giant- 
urco coils Doppler ultrasound examination showed 
that blood flow in the internal carotid artery 


decreased while that in the pencallosal artery 
increased after occlusion, suggesting a ‘steal phe- 
nomenon’ with blood directed preferentially to- 
wards the aneurysm. 
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Aneurysm of the vein af Galen ore enting with 
ccngestive heart failure during the neonatal penod 
2S rare but carries a high mortality.'- Stanbridge 
et al reported that the d&znosts could b= made non- 
invasively by two diumensicnal echocardiography 
and cerebral ultrasound” Surgical inte-vention? or 
embolisation under neurc-racidlogical guidance has 
been used in older child-en 2334 adults hut outcome 
in the reonate has be2n aimost umversally dis- 
eppointing. Mickle and Quisling repotted a new 
non-surg-cal technique > transtorcula~ embolisa- 
tion, but had a disappciating result in neonates.* 

We report the case of < neonate with an aneurysm 
that was successfully cccluded using Gianturco 
coils.” Cerebral blood flox, cazdiac outprt, and flow 
within the aneurysm were measured before and 
after treatment using puased Doppler ultrasono- 


graphy. 
Case repert 


A taby giri born at term w2ıgkiag 2800 g developed 
congestive heart failure cm the third day Clinically 
she nad an active praecord-um prominent pulsation 
of tce necx vessels and a fant erwt over tre anterior 
fontanele. Two dimers.onel echoca-diography 
showed a structurally normal heart with ddatation of 
the ascencing aorta and cf the superior ~ena cava. 
Cerebral ultrasound examimation showed an 
aneurysm of the vein of Zalen that was seen as a 
large echc “ree space, 2 «m2 cm, lying centrally 
and posterior to the third rentricle. Turbucent blood 
flow withn the defect aas detected 3y pulsed 


i » 
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Figure Left: angiographic conmast mage of anev-rysm of vein of Galen wentre); drainage is posteriorly towards the 
torcula ‘nght) Right intraoperateve flaorosccnic rnage (enlarged) showi=g introducer in situ and position of the Gianturco 
cous within areurysm 
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Dop>ler ultrasonography. Aortic arch angiography 
and >omputed tomography scanning with contrast 
confrmed the diagnosis (figure). Her congestive 
heart faure was partially controlled by digoxin and 
diuretics. Subsequently embolisation with Giant- 
urco occluding emboli? was carried out by retro- 
grade insertion of the coils through an occipital burr 
hole, along the straight sinus, and mto the 
aneurysm. These helical stainless steel coils are 5 cm 
long with thrombogenic Dacron wool filaments 
embedded along a 4 cm length from the distal tip 
and are designed for arterial occlusion This pro- 
cedur= took place ın two steps. initially 15 coils were 
placed in the aneurysm at the age of 18 days, and 
three weeks later a further mne coils were inserted 
to occlude the aneurysm completely. 

Pos:operatively her clinical recovery was rapid, 
the crenial bruit disappeared, and medical treatment 
for the heart failure was stopped. After embolisa- 
ton palsed Doppler ultrasound examination showed 
the absence of flow within the aneurysm suggesting 
occlus:cn of the defect At the age of 21 months she 
seemed to be developing normally, her head cir- 
cumference growing along the 50th centile Repeat 
ultrascind scans showed no cerebral ventricular 
dilatation. 

Cerecral blood flow was estimated by Doppler 
ultrasound before and after embolisation (table) 
using peak systolic velocity and area under the curve 
in the pericallosal and internal carotid arteries. 
Cardiac output from the ascending aorta was also 
measured using pulsed Doppler ultrasonography 
before and after treatment 
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Table Doppler ultrasound measurements of cerebral 
blood flow before and after occlusion of the arteriovenous 


aneurysm 


Measurement Before After % Change 
occlusion occlusion 
Peak systolic velocity 
(cm/second). 
Internal carotid artery 109 56 ~49 
Pencallosal artery 16 39 +144 
Area under the curve 
(planimeter units/minute) 
Internal carotid artery 282 191 32 
Pencallosal artery 136 341 +151 
Cardiac output 
(mVkg/minute) 495 29 ~4} 


After treatment there was a substantial reduction 
in flow through the internal carotid artenes feeding 
the arteriovenous malformation and increased flow 
in the pericallosal arteries. After embolisation the 
cardiac output fell by 41% from 495 ml/kg/minute to 
291 ml/kg/minute. 


Discussion 


Aneurysm of the vein of Galen is a rare cause of 
congestive cardiac failure in the neonatal penod. 
Auscultation of a cranial bruit can hasten diagnosis, 
but this finding is not invariably present. Jeideikin 
et al, in a review of 12 cases, noted that a cranial 
bruit was present at initial diagnosis in only two 
(17%) but at some time during life was heard in 
15% .® 

To our knowledge this is the first report of 
successful retrograde embolisation of an aneurysm 
of the vein of Galen in a neonate using Gianturco 
coils. Previous reports have indicated a umformly 
poor outcome of affected neonates, whether treated 
or not, with a high incidence of neurological 


handicap in the few survivors. In this case non- 
surgical treatment resulted in a good outcome, 
growth and development being normal at the age of 
21 months. 

Our Doppler haemodynamic findings suggest the 
presence of a ‘steal phenomenon’, with tlood 
directed preferentially towards the malformation 
with a low vascular resistance and away from other 
areas of the brain. This steal phenomenon mey be 
the cause of the ischaemic brain lesions found at 
necropsy by Norman and Becker ım their series of 
seven neonates with aneurysms of the vein of Galen 
(cerebral infarction n=2; periventricular leuco- 
malacia n=5; and haemorrhagic infarction n=2).' 


We acknowledge the expert technical assistance and advice of Dr 
HC Mulholland, Royal Belfast Hospital for Sick Children, and Mr 
D Gordon, Royal Victoria Hospital We also thank Miss M Weller 
for typing the manuscript 
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Tight nuchal cord and neonatal hypovoleemic shock 
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SUMMARY [Iwo neonates whc went icto acute 
hypovolaenic shock due tc a tight nuchal cord were 
successfully resuscitated. The occurrencze cf this life 
threacening complication in two low dsk pregnan- 
cies emphasises the impoctanze of having staff 
trained in resuscitation mmediately availadle in the 
delivery urit. 


Cord entanglement occur in about 20% of all 
deliveries,! 2 and is assoceted with anomalies of 
fetal hear rate dunng -abcur, and perinatal 
asphyxia.'** Recently necnatal anaemiz, usually 
asymptomatic, was reported as a compléation of 
even a loœe nuchal ccrd ^ 

This pap2r describes twc mature infants with life 
threacening hypovolaemic shocx caused ty a tight 
nuchel ccrd and no otker obst2cric complications. 


Case reporis 


CASE 1 

A baby bor weighing 3230 ¢ was born at Erm after 
an uneventful pregnancy. Tae mother was 36 years 
old, healthy, normotensive, anc nulliparoas. Spon- 
taneous labour was followed by spontaneous rup- 
ture of membranes and the liqour was clear. 
Epidural amzesthesia (10 mI 9-25% bupivecaine for 
six hours? was started durig labour and ‘he blood 
pressure remained statle. The second Gage was 
augmented with oxytocr (4+ mU/‘miaute for 
50 minutes). The carciosccog-aph shoved early 
(type I) decelezations, late- ‘rregular (type HI), and 
late (type I) deceleration:, but there wa. no fetal 
acidosis (the oH of the scalp blood was 7-34). 
Vaginal delivery was as3Btec by easy elective 
vacutm exaction. At birta a single loo> of cord 
was tightly wound round the infant’s neck and cord 
transection was required for further delivery. The 
Apgar scores were 4 at ore and five minates The 
pH of the umbilical artery blood wes 733. 

The in®ant was extremely hypotonic znd pale, 
with a tachycardia. The peripheral puBes were 
weak. and there were smns of poor capillary 
perfusion. There was no cedema or spEnohepa- 
tomegaly. =ve minutes ater birth the pH of the 
infant’s blcod was 7:05 Ee was immediately intu- 


bated and 50 ml of plasma given through a venous 
umbilical catheter in the delivery room. Shortly 
afterwards 75 ml of whole blood was transfused 
because of the suspicion of acute fetal blood loss. 
Venous haematocrit before the blood transfusion 
was 33%. Examination of a peripheral blood smear 
showed. a normochromic normocytic anaemia 
(haemoelobin concentration 90 g/l) without nor- 
moblasssis. A few hours after the blood transfusion 
the chıH was extubated and 48 hours later he was 
transferred to the postnatal ward, from which he 
was discharged in good health when 6 days old. 
In thts case there was no fetomaternal blood 
group 11compatibility and the direct Coombs’ test 
was negative. The placenta (700 g) and the umbilical 
cord (length 42 cm) were normal: Cord insertion 
was pacamarginal without aberrant vessels. Fetal 
membréenes were complete and there were no blood 
clots oz the maternal surface of the placenta. 
Fetoma-cernal transfusion was excluded because the 
Kleihauer test performed six hours after delivery 
was negative. The infant had no signs of external or 
internal haemorrhage. Ultrasound and computed 
tomography scans of the brain and abdominal 
ultrasound examination yielded normal results. 


CASE Ż 
A bab7 boy weighing 3010 g was born at a 
gestational age of 38 weeks. The mother was 29 
years od, healthy, normotensive and multiparous. 
The cervix was softened by extra-amniotic instilla- 
tion of Drostaglandin E, gel, and low amniotomy 
was pe-formed two hours before delivery. The 
liquor was clear. Epidural anaesthesia (12 ml 0-25% 
bupivacaine for one hour) was started during labour 
and blood pressure remained normal. The second 
Stage was augmented with oxytocin (6 mU/muinute). 
Interna_ monitoring showed early (type I) and late 
(type IL) decelerations. Five minutes before birth 
the pH of the scalp blood was 7-31. The infant’s 
head wes delivered easily by ventouse but the neck 
was tigl-ly entangled by two loops of cord. Because 
the nuckal cord could not be reduced early clamping 
and cuting were necessary for full delivery Apgar 
scores ~were 4 and 6 after one and five minutes, 
respectrely. The umbilical artenal pH was 7-05. 
Becawse of hypotonia and obvious pallor the 
infant was transferred to the neonatal intensive care 


unit. Within the first hour of life rapid deterioration 
ensued with tachycardia, hypotonia, poor peripheral 
perfusion, extreme pallor, and continuous grunting. 
The arterial pulses were undetectable and the blood 
pressure was 30/15 mm Hg. Because of threatening 
apnoea the infant was immediately intubated and 
ventilated, but without improvement. A bolus 
injection of 30 ml plasma was given, and 60 ml of 
whole blood was transfused 40 minutes after de- 
livery Just before the transfusion the baby’s arterial 
pH was 6:9. The extreme acidosis was corrected 
quickly by restoration of the circulating blood 
volume 15 minutes after transfusion (pH 7-32); this 
led to considerable improvement in his general 
condition. The venous haematocnt was 32% before 
and 45% after the blood transfusion. Further 
progress was normal and the baby was discharged in 
good health when he was 5 days old. 

As in the first case, investigations to detect the 
underlying cause of the acute fetal imtrapartum 
taemorrhage were not helpful. Blood group 1soim- 
mumisation was excluded. The placenta (650 g) was 
complete and there was no retroplacental haema- 
toma. No aberrant or ruptured blood vessels were 
found in the umbilical cord, which was 50 cm long. 
The Klethauer test was negative, excluding feto- 
maternal haemorrhage. There was no obstetric 
trauma, and ultrasound examination of the neo- 
nate’s abdomen and brain and computed tomo- 
graphy scan of his head showed no abnormalities. 
Thus only fetoplacental haemorrhage due to a tight 
nuchal cord could explain his acute hypovolaemic 
shock. 


Discussion 


When acute fetal blood loss occurs it 1s usually 
during labour or delivery.” Whatever the underlying 
cause the clinical picture in the newborn 1s usually 
characteristic comprising pallor, tachycardia accom- 
pamed by irregular respirations or gasping, weak 
peripheral pulses, hypotension, and acidaemia. 
Cyanosis 15 minima] and the infant’s colour is not 
improved by administration of oxygen. Initially 
haematocrit and haemoglobin concentrations may 
be normal (or even misleadingly high) if haemoglo- 
bin has been measured ın capillary blood samples 
from an infant in shock owing to penpheral stasis. 
After equilibration between intravascular and extra- 
vascular spaces is reached, however, the expected 
fall due to the haemodilution and anaemia may 
show itself.° 

A peripheral blood smear provides valuable 
information about the true nature of the anaemia, 
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which is normochromic and normocytic without 
normoblastosis.> These physical and haematologizal 
findings are in sharp contrast to those found in 
neonates with chronic fetal blood loss or perinatal 
asphyxia whose pallor may be equally severe. 

Fetomaternal haemorrhage of sufficient magni- 
tude to result in anaemia at birth was ruled out by 
the negative Kleihauer test, and internal haemor- 
rhage or iatrogenic blood loss could also be ex- 
cluded. In the absence of vaginal spotting and acter 
careful examination of the placenta and cord that 
showed no anomalies that could pinpoint the site of 
blood loss, fetoplacental haemorrhage due to tight 
nuchal cord was considered to be the explanation of 
the condition in both infants. 

Cashore and Usher reported neonatal hypovo- 
laemia as a result of tight nuchal coiling.® Blood 
volume determination using I! albumin has shown 
that this can deprive the infant of up to 20% of its 
circulating blood volume. In a prospective study on 
the relation between neonatal anaemia and the 
presence of either a tight or loose nuchal cord, 
Shepherd et al found that five of 27 (19%) neonates 
with a tight nuchal cord and four of 30 (13%) with a 
loose cord were anaemic (haemoglobin concentra- 
tion less than 132 g/l) within the first 24 hours after 
birth; no anaemia was found in the patients who 
served as controls.” The authors suggested that the 
aetiology of the anaemia was cord compression: the 
blood flow in the thin walled umbilical vein was 
initially obstructed while the infant’s blood con- 
tinued to return to the placenta through the more 
muscular umbilical arteries, so that the infant was 
literally ‘pumped out’. Unlike our two patients, 
these infants were not severely affected by their 
blood loss 
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SUMMARY An unusual assocretion of uncommon 
facies incwiing telangieccasia iz a bu-terly distribu- 
tion, a simnar skin lesior on extensor areas, sparse 
hair, and membranoprobceras+e glemeculonephri- 
tis is deserined in a 4 year olz bcy and his father. 
The mode of mheritance of tke e featurss seems to 
be autosorral dominant. 


A family is described in which tke father and his 
only son have an unusua assochAtion of anomalies. 
These compwise facial teler giec ¿sia in a pattern not 
descr:bed i2 other syndromes -<elang-ectasia of 
some extensor surfaces; saarse Lar, eyekrows, and 
eyelashes: and membreropr-Lferative glomeru- 
loneparitic. These features sezir to Fe irhented in 


a 
j 


meer “` .-— we — 


an autosomal dominant fashion, and after an ex- 
haustive search we can find no evidence that this 
association has been previously described. 


Case report 


A 4 year old boy admitted for tonsillectomy and 
adenoidectomy was found on routine urine testing 
to have mild proteinuna and microscopic haema- 
turia. There had been no frank haematuria but on 
two occasions his urne had been pink. He had no 
dysuria. Two months previously he had had several 
undiagnosed febrile illnesses An audiogram per- 
formed four months earlier was normal. 

He was born at term by caesarean section follow- 
ing a rormal pregnancy, and weighed 3200 g. A 
pyloromyotomy had been performed for pyloric 





Fig1 Facial acvearances of faher aniso1 showng characteristic features. 


stenosis when he was 1 month old. Subsequent 
development had been normal. 

Family history showed that his parents were 
unrelated, but his father had end stage renal failure 
and was hypertensive. He also had a dermatological 
disease of uncertain aetiology that was simular to the 
skin lesion of the Rothmund-Thomson syndrome. 
The father’s disease had been diagnosed at 22 years 
of age and a renal biopsy had been performed eight 
years later by which time he had been ın end stage 
renal failure. The biopsy specrmen showed features 
of end stage kidney disease which could have been 
either membranoproliferative glomerulonephritis or 
focal segmental glomerulosclerosis. Electron mic- 
roscopy pictures showed focal subendothelial de- 
posits of electron dense granular maternal, but no 
evidence of Alport’s nephritis. When he was 33 
years old he had undergone renal transplantation. 

Physical examination of the son showed a well 
grown boy, on the 50th centile for weight and the 
25th for height, with a striking facial appearance 
closely resembling his father’s (fig 1). He had 
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epicanthic folds, hypertelorism, and fine photo- 
sensitive telangiectasia in a butterfly pattern on the 
upper cheeks. Similar telangiectasia was also pres- 
ent on the dorsal aspects of his fingers and elbows. 
He had blue eyes; pale, fine, short eyebrows and 
eyelashes, and sparse blonde hair of normal texture 
with a receding hairline. His mouth, teeth, and nails 
were normal. He was normotensive, no renal masses 
were palpable, and both testes were descended. 
Analysis of a midstream specimen of urine consis- 
tently showed 9-50 red cells per high power field, 
and protein concentration varied from negative to 
+++ on Albustix testing. The urinary albumin: 
creatinine ratio varied from 0-5 to 1-99 (normal 
<0-1). Antistreptolysin and antideoxynbonuclease 
titres were within normal limits. Hepatitis B surface 
antigen screening was negative as were tests for 
autoantibodies and C3 nephritic factor. Coagulation 
studies, immunoglobulin concentrations, C3, C4, 
and CHg9 activity, chromosome analysis, and renal 
ultrasonography were normal. Plasma creatinine 
concentrations were consistently mildly raised (55— 





Fig2a Glomerulus shows diffuse mesangial proliferation with many double contours (arrow head) and subendothelual 


deposits (arrow) (Methenamine siver ) 


Fig2b Single capillary loop wuh severely narrowed lumen (bottom), mesangial interposition between basement membrane 
and endothelium, electron dense deposits (arrows) beneath basement membrane, with fusion of overlying epithelial foot 


processes {Electron photomicrograph.) 
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96 nmol/l} but the glorm-era ar fltrazion rete was 140 
ml/minuce’1-73m*. Reral Liopry was uncertaken at 
the age of 5 years and 2 months. 

The biopsy specimen zontamed 70 glomeruli 
which were uniformly 2¢bncrma! fig 2a) and 
although aot enlargec sowed difftse mesangial 
proliferative change Capilary cops were thickened 
with ‘double contour’ formation on silver staining 
and subemdothelial deposits w2-ze seen. The glom- 
erular changes were accorzpan ed by a mald degree 
of tubular atrophy and a localised ircrease in 
interstitial connective tissue Blood vessels were 
normal. 

Immuncfluorescence of BA, IgG, IgM. Cig, C3, 
and fibrin was negative and electron micrcscopy (fig 
2b) showed mesangial int2-position causng severe 
narrowing of capillary loops. There w2re wide- 
spread sudendothelial deposits, some =xtremely 
large, and a moderate tusior of epithelial foot 
processes. Membranoprofiteratve glomeruloneph- 
ritis of sutendothelial dercsit -ype was Gagnosed. 


Discussion 


This unuswél associaticn 2f dermatological abnor- 
mality and renal disease, twherted in an epparently 
dominant manner, does nc tseem ta be well known. 
The precise nature of zhe Jermatolozica. lesion is 
still ın some doubt; it 1s sumalar to the telangiectasia 
seen in Rothmund-Thomson synd-ome Dut there 
was no ev cence in the cud >r his fatter of the 
characteris:c depigmenzat cn and atrephy-! A simi- 
lar photosensitive facial te engiectasta in € butterfly 
distribution occurs in Eloom’s 3 syndrome. in which 
there 1s a cisorder of DNA stability.? Chromosome 
studies in this patient faled to show any abnormal- 
ity. Cocka’me’s syndrome alsc has a simlar facial 
dermatological lesion and may Fave associated renal 
disease, tui histological examinator. of remal biopsy 
specimens 1 these patient: showed hyalimsation of 
glomerul, zvbular atrophy and interstitial fibrosis.” 
The other typical clinical featcres of these condi- 
tions were not apparent in the retient or kis tather 
The modz cf inheritance in Kothmund-~homson, 
Bloom’s, aad Cockayne’s syndromes is thought to 
be autoscmal recessive amd this does not seem to 
apply ın ths family. 

There ar2 several diseases associated with mem- 
branoprohf2rative glomertlonephritis, bu hitherto 
skin lesions as described here have not been among 
them. A though similarities exist tetween our 


patiens and the sibship described by Mampaso et al 
with nesangial proliferative glomerulonephnitis, dif- 
fuse glemerular deposits of IgM and C3, Rothmund- 
Thomson syndrome, and Clq deficiency the syn- 
drome: seem to be distinct.* Membranoproliferative 
glomertionephritis has been recorded in siblings? 
but the only previous report that clearly shows that 
it can 2e a genetically determined disease was by 
Stutchf eld et al © The disorder that they described 
was X linked without a skin rash and obviously 
distingrishable from that seen in our family, 
although ıt also had a normal complement profile. 

Becactse the father’s only renal biopsy specimen 
showec end stage renal disease it is impossible to be 
certain that the father’s renal disease is identical 
with tkat of his son, but it would not seem an 
unreascnable assumption that it is. The progressive 
nature 2f the father’s condition prompted us to 
consider trying to modify the progression of the 
child’s zlomerulonephritis. In view of his stable 
renal finction, however, he 1s currently not receiv- 
ing treztment 

The zutosomal dominant inheritance of this con- 
dition inplies that there is a one in two risk of the 
offsprira of this boy bemg affected. At present no 
means of definite prenatal diagnosis 1s available. 
Even 1 it were, it would probably offer little 
advanteze in view of the slow progression of the 
renal dsz2ase into adult life, and the possibility of 
treatment by renal transplantation. 


Reference 


' Oates RK, Lews MB, Walker-Smith JA The Rothmund- 
Thom» n syndrome, case report of an unusual syndrome Aust 
Paediasz J 1971,7:103-7 

* Sawitsk A, Bloom D, German J Chromosomal breakage and 
acute >ukaemia in congenital telangiectasia crythema and 
stunted growth Ann Intern Med 1966,65:487-95 

3 Ohno =, Hirooka M Renal lesions in Cockayne’s syndrome 
Tohokt. J Exp Med 1966,89:151i-61 

* Mamparo F, Ecya J, Fogue L, Moneo I, Gallego N, Leyva- 
Cobian F. Famihal Clq defiaency in 3 siblings with glomeru- 
lonephrtis and Rothmund-Thomson syndrome Nephron 
1981 28. 179-85 

> Berry F_, McEnery PT, McAdams AJ, West CD Membrano- 

prolifertve glomerulonephnitis ın two sibships Clin Nephrol 

1981 ,1€101-6 

Stutchfeld PR, White RHR, Cameron AH, Thompson RA, 

Mackinzash P, Wells L X-linked mesangiocapillary glomeru- 

lonephrtis Clin Nephrol 1986,26:150-6 


ina) 


Corresponslence to Dr MJ Dillon, Renal Unit, Hospital for Sick 
Children, “sreat Ormond Street, London WCIN 3JH 


Received i June 1987 


Karaya gum electrocardwgraphic electrodes for preterm infants 1281 


Karaya gum electrocardiographic electrodes for preterm infants 


P H T CARTLIDGE AND N RUTTER 


Department of Neonatal Medicine and Surgery, City Hospital, Nottingham 


SUMMARY Changes in transepidermal water loss 
were used to measure skin damage caused by 
removal of electrocardiograph electrodes in 20 
preterm infants. Electrodes secured by conventional 
adhesıve damaged the skin, leading to a potentially 
dangerous increase in skin permeability. In contrast, 
those secured by karaya gum caused no skin 
damage. 


The preterm infant’s skin is seen as a convenient site 
for the application of monitonng probes during 
intensive care. When the probes are removed, 
however, the adhesive strips off the superficial 
layers of the stratum corneum causing discomfort to 
the infant and weakening the epidermal barrier’; 
electrodes used for electrocardiography are the 
biggest culprits. Electrocardiographic monitoring of 
the preterm infant is almost universal, the electrodes 
are much larger than other surface monitoring 
devices and they are the most difficult to remove. A 
new karaya gum electrode has been introduced for 
neonatal use, and early experience suggested that ıt 
caused less epidermal stripping than an electrocar- 
diograph electrode with conventional adhesive. This 
study was devised to compare the skin damage 
caused by the two types of electrode. 


Subjects and methods 


Twenty preterm infants were studied. Their gesta- 
tion ranged from 24 to 32 weeks (mean 29-7), birth 
weight 680 to 3020 g (mean 1500), and age from 1 to 
10 days. An electrode with conventional adhesive 
(40426A Hewlett-Packard, United States) and one 
with karaya gum as the adhesive (Arbo-Pink H82V, 
West Germany) were fixed to opposite sides of the 
upper chest on undamaged skin. After 24 hours the 
electrodes were removed and skin damage assessed 
by measurement of transepidermal water loss with 
an evaporimeter (Ep 1, Servomed, Sweden) as 
previously described.” The water loss was measured 
at the electrode site and at an adjacent untouched 
area of skin 10 minutes, four hours, 24 hours and, 
where possible, 48 hours after removal. Reaction of 
the infant to removal of the electrode and appear- 
ance of the skin were recorded. The study was 
approved by the hospital ethical committee and 


informed parental consent was obtained. Statistical 
analysis was by Wilcoxon’s matched pairs signed 
rank test. 


Results 


Transepidermal water loss from the site of the 
conventional electrode was significantly higher than 
from adjacent skin with a mean of 83% higher at 10 
minutes after removal and 32% higher at 48 hours 
(figure). By contrast, water loss from the site of the 
karaya gum electrode was not significantly different. 
When transepidermal water losses from the two 
electrode sites: were compared, values from the 
conventional electrode site were higher than from 
the karaya gum electrode site on 63 of the 66 
occasions that paired measurements were made. 
Removal of the conventional electrode was difficult 
and always painful and left an erythematous mark 
that lasted for several hours. The karaya gum 
electrode was easily and painlessly removed, and 
left no mark. 

Both types of electrode gave good electrocardio- 
graphic traces. In two infants the karaya gum 
electrode fell off a total of four times (none of the 
conventional electrodes fell off), and on each 
occasion high ambient relative humidity (85%) was 
being used. In vitro studies showed that the karaya 
gum tended to soften when the relative humidity 
exceeded 70% and started to disintegrate above 
90%. 
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Figure Transepidermal water loss from the site of removal 
of electrocardiogram electrodes 
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Discussion 


The marked and persistent use m trarsepidermal 
wates loss Fom the site o? the sonventioral adhesive 
electrode indicated substantial damage caused by 
stripping If the epidermis. This ex>dlains why 
remcval of zhe electrode ~as difficult anc painful. In 
contrast, karaya gum stuck to the skin out did not 
strip the ep: dermis when remaved, a property which 
makes it useful as a meens or fixing a bag to an 
abdominal stoma. The than skm of preterm infants is 
partizularl vulnerable te travma, as it Backs a well 
defined keratinised stratum ccrneum.° Its already 
poor barrier properties ¿re ca msiderably weakened 
wher the outermost layers of the epidermis are 
stripped oft, which resuk in higher skin. water loss 
and an increased permeaoili-y to potentially toxic 
drug: and cremicals.! In addit-cn, the damaged skin 
may de a site of entry for bacteria and result in local 
or systemic ınfection.' It tras previously teen shown 
that the skin under the adhesive ring of trans- 
cutareous oxygen electrcdes :s protected by the 
prior a>plication of a spray on plast:c dressing 
(Opte). A further reduction in skn damage 
would -esult if karaya gum electrodes replaced 
conventiones] adhesive electrodes for electrocardio- 
graphic momtoring in preterm infants. They are 
three quarters the size of the conventional electrode 
used in this study (area xf ackesion 6-5 cm? v 8-5 
cm’) and ialf the cost. 

Afer rermoval the kareya gum electrode remains 
sticky and can easily be r2sited. This ıs a valuable 
property that allows for ccnvenient repo-itioning of 
the electrode during procedures suck as chest 
transilumination, chest ratography, and tre insertion 
of chest dreins. Monitorme of heart rate was satis- 


facto-v with both electrodes, and the only problem 
encountered was reduced adhesion of the karaya 
gum 2lectrode at high humidity. This was a minor 
incor-venience that led to a loss of the electrocardio- 
grapkic trace on only four occasions in 480 hours of 
monicoring. 

We conclude that conventional adhesive elec- 
trodes Gamage the preterm infant’s skin and recom- 
menc that the more convenient karaya gum 
electacde is used instead for electrocardiographic 
montonng: babies prefer them. 


We are grateful to Dr DA Curnock and Professor AD Milner for 
allowirg us to study infants under their care We are indebted to 
the neznatal unit's nursing staff for ther help and cooperation 
PHTC wes supported by a grant from the Medical Research 
Counci of Great Britain 
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Personal view 


Management of children with head injuries in district 


general hospitals 


R HAYWARD 


Department of Neurosurgery, Hospital for Sick Children, London 


Trauma is the major cause of death in children aged 
1-14 years. A head injury may occur in isolation, 
but it is often just one component of a multiple 
injury. In these circumstances ıt is the head injury 
that is most likely to cause a fatal outcome.! 

In the United Kingdom primary treatment of all 
patients with head injuries is traditionally carned 
out at district general hospitals with referral to 
neurosurgical units only in special circumstances. 
The reasons for this include the relative paucity of 
neurosurgical cover, the often isolated nature of the 
neurosurgical units, and the small percentage of 
patients with head injuries who require operations. 
The dangers of such a system for both adult and 
paediatric patients are obvious: it is non- 
neurosurgeons who make the primary decisions 
about neurosurgical referral, and neurosurgical 
junior staff are not unknown for their zeal in 
preserving their specialist beds for aneurysms and 
meningiomas, for example, especially when many of 
the injuries referred to them may not need specialist 
care. Much of the responsibility for this system must 
lie with the neurosurgeons, and it is only within the 
past few years that they have produced their own 
guidelines for the care of adults with head injunes.? 


It is convenient to consider the management of . 


children with head injuries in a district general 
hospital under the following headings: diagnosis, 
investigations, admission policy, treatment, referral 
to a neurosurgical unit, and follow up at the district 
general hospital. 


Diagnosis 


The diagnosis of head injury, particularly in infancy, 
is overshadowed by the question of non-accidental 
injury. The problem has two aspects: 1s the child 
with neurosurgical problems suffering from a head 
injury at all and if so how has it been caused?? Brisk 
Shaking of a young child will create damage that 
ranges from cerebral irritation (presumably due to 


blood over the surface of the brain) to cerebral 
oedema with or without subdural effusions. In these 
circumstances the intracranial pressure may be 
raised with fullness of the fontanelle and an in- 
creased head circumference, splaying of cranial 
sutures, and papilloedema and fundal haemor- 
rhages. Chronic bilateral subdural effusions with 
raised intracranial pressure in a child under 1 year of 
age are almost always due to non-accidental injury, 
although there may be little external evidence of 
damage to the head. Even in older children non- 
accidental injury should always be suspected when 
the circumstances surrounding the trauma do not 
ring true. 


Investigations 


Any child in whom an injury to the head is suspected 
should have a skull x-ray picture taken. Although 
this policy is sometimes derided by radiologists, 
from a statistical point of view a skull fracture (or 
splayed sutures) is a definite indication cf the 
presence of an intracranial haematoma,” © although 
its predictive power is not as great as in adults.’ 
Where facilities for computed tomography are 
available any child presenting with a combination of 
a skull fracture and a disorder of consciousness 
lasting more than five hours after the injury should 
be scanned, particularly if the level of consciousness 
is low. A further indication 1s in the diagnosis of 
non-accidental injury. Blood over the cerebral 
hemispheres and along the falx in an infant with a 
story indicating a possibility of non-accidental injury 
is usually diagnostic,® and computed tomography 
has an important part to play in providing c.rcum- 
stantial evidence for the diagnosis. 


Admission policy 


Admissions fall into two groups: those patients who 
obviously require hospital treatment because of the 
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extert of their injuries arc thce who muzht be well 
enouzh so return home bu: in whon there 1s 
suficent risk of complicaions for them to be kept 
unde- observztion until tle danger is ove-. Children 
suszected of Taving suffered ~on-accideatal injury 
come inte the first category zad should always be 
admitted. 

Frem the toddler age group ipwards (and this is 
effectively fom the time of suture closure) the 
indicetions for admission ¿nd fo- observat on are the 
same. The incidence of rased mtracraniz] pressure 
with or withcut an acted heematoma is highest 
amonz those whose skull x-ray pictures show a 
fracture amd those whose evel cf consciowsness had 
not returned completely to normal before they were 
seen in the casualty departmezr. Childrem in either 
group shculd be admitted for observation for 24 
hours Obwicusly the time after the injury that the 
paticrt is seen in the casua ty Cepartment will vary. 
Should a child seen within cm hour who is still 
drowsy at that time but complstely well -wo hours 
later be obser-ed for the same ime as a child seen 
three houcs acter the injury who is already fully 
recovered, regardless of tae amount of time for 
which the, were unwell? “here is some e~idence to 
suggest thet ary child whe zs the slightest >it unwell 
shoulc be observed ın hos>.tal -ntl five hours have 
elapzed frcm the time of irjury= If at that time they 
are zerfectly ft and their skull x-ray pictures have 
shown no abrormality tey could be alowed to 
tretun. home providing respcrsible supervision is 
available. Chidren who -eman unwell after five 
hours would then go thrcvgh me full 24 hours of 
observation. 

in irfancy circumstances are a little different. It is 
in this age group that tie hizhest incrdence of 
intracrania haematoma occurs cue to the presence 
of subdural ccl ections.? Oo vicusly an open anterior 
fontan2lle allows some as:essment of the mtracra- 
nial pressure to be made The incidence of non- 
acciceatal mnju-y in this age group 1s alsc highest; 
thereicre, although an assessme it cf consciousness 
cannot be carried out in the sameway as fo- an older 
child, the same period of precacmonary observation 
should be recommended. H the child appears at all 
unwe.l (amd this include: a saspicion of raised 
intracranial pressure) wher five tours have elapsed 
from the fime of the injury en admission for 
observatior shculd be mandatory. A skull facture is 
also zr inGicat on for admřssior. A coma scoring 
and cutcome szale for head injury in infants and 
toddlers has been sugge-ted by Raimcndi and 
Hurschauer.” 

Observat cn in hospita is tseless urless the 
nursing and medical staff aze ca-2fully inst-ucted in 
the tests to be used and the action to be taken should 


the results change. The reason, apart from the 
obviows economic one, for trying to reduce the 
number of patients admitted to hospital for observa- 
tion is to ensure that only those most likely to suffer 
a complication are admitted, and therefore the 
observations should be carried out in a more alert 
and suspicious fashion Who should have responsi- 
bility for both the medical care and the observation 
of the child admitted after a head injury? There 1s no 
doubt that all such children should be in paediatric 
wards, and it is my view that the primary responsi- 
bility Tor them is best taken by paediatricians. 
I cannot see the point of the duty general surgical 
or orthopaedic team having to provide this extra 
care among all their other duties, and their experi- 
ence m assessing sick children ıs likely to be 
limitecL 


Treatment 


Many children with head injuries show great irrita- 
bility, zut sedation may interfere with adequate 
monito-ing of the vital signs and level of conscious- 
ness. Extreme irritability particularly in an infant 
may, however, warrant the judicious use of small 
doses cf phenobarbitone. 

Epileptic attacks in the first few hours after an 
acute head injury are common in children. Although 
they pcint to the possibility of the development of 
late post-traumatic epilepsy, these earlier seizures 
are likey to be indicative of a poor overall outcome 
only in children under 12 months old.” In older 
childrer they may occur after quite trivial accidents 
and in tne absence of other neurological signs do not 
affect the statistical chances that the patient is 
harbounng an intracranial haematoma. 

It is difficult to say when raised intracranial 
pressure ceases to be a normal part of a head injury 
and becomes a complication. There 1s no doubt that 
any chid in whom raised intracranial pressure 1s 
suspected should have computed tomography. 
When this is not possible locally urgent referral to a 
neurosurgical centre should be sought. In infants the 
most likely site for an intracranial collection 1s the 
subdural space, and many paediatricians would 
recommend needle exploration in the first instance 
to aspirate any fluid. 

Some children respond to even a comparatively 
trivial head injury by a delayed deterioration 
of comsciousness without the formation of 
haematcmas.!° The aetiology of this strange condi- 
tion 1s u1known but ts thought to be associated with 
diffuse brain swelling associated with a generalised 
hyperaema of the brain. It is best treated (as is the 
diffuse train swelling of childhood that may follow a 
more severe injury) by intubation and hyperventila- 


tion, together with other methods of reducing 
intracranial pressure such as the admunistration of 
mannitol. Many paediatric units, whether in hospi- 
tals containing a neurosurgical department or not, 
are already accustomed to monitoring intracramal 
pressure as part of the management of encephalo- 
pathies and Reye’s syndrome, and this facility has 
rationalised the measures for reducing intracranial 
pressure in children with head injuries. 


Referral to a neurosurgical unit 


There are two categones of patient who require 
referral. The first comprises those whose primary 
injury has been sufficiently severe to make the 
paediatricians at the district general hospital reluc- 
tant to undertake their management; the number 
who fall into this category will depend on the local 
availability of computed tomography. A paediatri- 
cian faced with a sick child and no computed 
tomography is more likely to ask for neurosurgical 
help than one who knows from his own scans that he 
or she is not overlooking an intracranial haema- 
toma. Although neurosurgical units may not be able 
to take all the patients that paediatricians wish 
merely for primary care and observation, there is no 
excuse for failing to discuss such a patient with the 
regional centre. Unfortunately, as mentioned 
above, the service provided for paediatric patients 
by a neurosurgical unit may be worse from the 
paediatric point of view than the one the child 1s 
leaving ın the district general hospital. This is 
another reason why paediatricians may wish to keep 
such children under their own management rather 
than transfer them to a unit where they may be 
looked after by non-paediatricians in the corner of 
an adult ward. When the neurosurgical unit is within 
a large hospital the responsibility for the child 
should be shared between the two disciplines. 
Where neurosurgical units are isolated from any 
form of paediatric cover then referrals are likely to 
be fewer because the care they can offer 1s not as 
good. 

The other category of referral to the neurosurgical 
unit comprises those children ın whom complica- 
tions have occurred during the period of observa- 
tion. A deteriorating level of consciousness, changes 
in pupillary responses, and abnormalities of respira- 
tion or other signs of a rise in intracranial pressure 
even when this cannot be assessed by palpation of a 
fontanelle should always lead to urgent referral. If 
deterioration is rapid mannitol should immediately 
be given intravenously. The child’s respiratory state 
at such times is always precarious, and serious 
consideration should be given to intubation and 
ventilation before an ambulance journey. If there 1s 
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any doubt an anaesthetist should accompany the 
child. Once a decision to refer has been made tt is 
best not to delay matters while trying to organise 
computed tomography locally when this has pre- 
viously not been done. The neurosurgical unit is 
more likely to be able to arrange the scan at short 
notice because of the number of emergency scans it 
is accustomed to doing. 

Is there any place for emergency surgery at a 
distnict general hospital? In my opinion there is no 
substitute for the prediction and then early recogni- 
tion of complications followed by a prompt transfer 
to neurosurgeons. The problems posed by a patient 
with a severe head injury in the casuaity depart- 
ment have recently been well described in an 
editorial that applies equally well to children and 
ends with these words: ‘The essence of managing 
this type of emergency is not to panic but rather to 
consider and correct all extracranial abnormalities. 
The aim should be to present the neurosurgeon with 
a damaged but well oxygenated and well perfused 
brain. This will give the patient the greatest chance 
of recovery °! 


Follow up at the district general hospital 


A child with a head injury, particularly if old enough 
to be at school, may show a distressing but 
characteristic pattern of psychomotor problems 
because of the mjury, and the paediatrician 1s 
undoubtedly the best person to supervise further 
management. Although individual symptoms and 
signs may appear vague, there is a well recognised 
constellation of reduced attention span and short 
term memory, irritability, emotional lability, and 
impairment of judgment that may follow any period 
of concussion. All these can interfere with the 
child’s schooling and produce family interactions 
that add to the psychological difficulties, and yet 
they may not at first be recognised as being directly 
related to the child’s disabilities. The paediatricians 
at the district general hospital may not have been 
directly concerned mm any neurosurgical procedures, 
but with their understanding of the family back- 
ground they are undoubtedly the best people to 
guide the patient and his or her family through these 
under recognised problems.” 

What changes should be recommended tn order to 
improve the care of children with head injuries in 
the United Kingdom? In district general hospitals 
children with head injunes should be admitted only 
to units that have adequate paediatric staff. Such a 
hospital should have the facility for computed 
tomography in order to reduce the number of 
children who are referred to neurosurgical units for 
care alone. Speedier organisation of transport from 


1286 Hayward 


hospital to hospital for eme-gences 1s also -equired, 
and the regional neurosurzica. units th2mselves 
need modifying. Although <tpresent there -eems no 
possibility of funding specialist paediatric neuro- 
surgeons, no regional centr2 should de witaout one 
neurosurg2on who 1s prepared -o take particular 
responsibility for paediatuc cases. In <ddition, 
neurosurgical units receivarg ccildren wth head 
injuries should have paediatric werds and paediatric 
cover in the same hospital for ter admission and 
care. 

The problems posed by chilczen with read in- 
juries, particularly those wi are very young, are 
difficult ard carry heavy emctioral overtones. Only 
by altering or adapting existing facilities in he ways 
described above will these young Datients b2 able to 
receive the standards of care that they reed. 
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Current topic 


Progress in adoption 


F N BAMFORD 


Department of Child Health, St Mary’s Hospital, Manchester 


Adoption practice has changed during the past few 
yzars, partly because of changes ın the law which 
followed the recommendations of the Houghton 
Stockdale committee ın 1972. These gained statu- 
tory expression ın the Children Act 1975, and 
various regulations under the Act have been im- 
plemented fairly recently. This paper is a review of 
the changes. 


Provision of an adoption service 


There has been a fundamental shift from an em- 
phasis on matching the needs of illegitimate babies 
and infertile couples to a perception of adoption as 
an essential component of a wide range of child care 
facilities. One of the changes, not yet legally 
enforced but taking place in practice, is the estab- 
lishment of an adoption service in each local 
authority area. At present it may be provided either 
by local authority social service departments or by 
voluntary, non-profit making societies approved by 
the Secretary of State 

The legal requirement to provide an adoption 
service has been accompanied by restrictions on 
private placements for adoption. Unless the pro- 
posed adopter is a relative of the child, nobody can 
lawfully enter into any agreement or arrange to 
facilitate placement of a child with a view to 
adoption. Likewise it is an offence to receive an 
unrelated child with a view to adoption except 
through a statutory or approved agency. This is 
intended to prevent abuse and ill considered place- 
ments, but it is not entirely watertight because 
private foster parents are permitted to seek an 
adoption order after a child has been with them for 
12 months. 

The Adoption Agencies Regulations (1983) set 
out various duties of agencies including a require- 
ment that they must establish at least one adoption 
panel. Panels have medical advisers who are usually 
either paediatricians or senior clinical medical offi- 
cers. Their duties include obtaining medical reports, 
evaluating them, and advising the agency Regu- 


lations govern confidentiality, disclosure, and 
transfer of records, and require that they are 
kept in a secure place for 75 years. 

Regulations (the Adoption Agencies Regulations, 
schedule 3, rule 15 (4)) also define the content of 
reports on the health of the child and of the 
applicants; greater detail 1s required than in the 
past. The child’s report has to include a health 
history of each natural parent (so far as is possible), 
a neonatal report, and a full health history and 
examination including a developmental assessment. 
Reports on applicants must include a family health 
history, marital history including (if applicable) 
the reasons for infertility, medical and obstetric 
history, a full medical examination, and details of 
consumption of alcohol, tobacco, and habit forming 
drugs. 


Applications to adopt 


The age qualification for adopters has changed 
slightly in that applications may now be made by 
people who are at least 21 years old. A sole 
applicant must not be married, or 1f married the 
court has to be satisfied that the spouse cannot be 
found, or is separated and the separation is likely to 
be permanent, or is incapable of applying because of 
ill health. The law does not now prevent adoption by 
unrelated, unmarried, male applicants nor the 
adoption of female children by sole male applicants. 

When an application for a hearing 1s filed, a 
reporting Officer is appointed by the court. His or 
her duty is to ensure that the agreement of both 
parents ın the case of a legitimate child, or of the 
mother in the case of an ulegitimate child, is freely 
and unconditionally given. Signatures are witnessed 
and circumstances relevant to the agreement are 
investigated. A confidential report to the court 1s 
then provided. 

Panels of guardians ad litem and reporting officers 
have been formed by regulation, and usually com- 
prise experienced social workers and probation 
officers. They have to take an independent view and 
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are 107 assigned to cases in which ther have been 
involved vith arrangements for adopton, nor to 
case: in which their ecmploying authocity has an 
interest. 

Trere 1s still a trial period before æn adoption 
orde~ car te made. Wher. az applicant s a parent, 
steparent, or relative. or when placement has 
been by an adoption agency or pursuan of a High 
Cour: orcer, the child ha: zo have his home with the 
applicants, or one of them, continuously for 13 
weeks. Ras.dence before an infant is 6 weeks old 
does rot count and the ea~Best age at which an order 
can be mad is therefore _9 weeks, as in the past. 
For all other cases, how2ver the child must now 
have jad his home with tae epplicants, or one of 
them, can-icuously during rhe preceding 72 months. 
If plazemen: was not by en adoption agency, the 
applicants heve to give at least three montas’ written 
notice: tc zbe local authozrty of their in ention to 
apply “or an adoption order. Wonen an application 1s 
made zhe child becomes a ‘protected child’ and the 
local cuthericy must arrarge for him to be visited 
penod.call7 <o satisfy themselves about his well- 
being and tc advise about his care. 


Parental agreement 


There have >een several cha-ges in re ation to 
parental cg-eement to adcytion. It must De given 
freely, with fill understand ng aad uncond tionally. 
The parent cannot now (as formezly) make her 
agreement ocnditional on a articular  eligious 
upbring-ng, although the agency nust havz regard 
to her wiskes. She may give verbal agreement at the 
hearing but it ıs more usua. tc present a written 
agreement tiat has been sgned and witnessed. It 
may be withdrawn at any tane tefore the order 1s 
made. The agreement of a putative father of an 
illegitimate chi d is not requ red unless he bas been 
made a guardmn of the chi. 

A new prozedure allows agreement to be ziven or 
dispense with at an early stage in the adoption 
process. It ts called ‘freeing’ “ar adoption, ard since 
1984 adcption agencies have >een able to apply to 
the courts for a ‘freeing orde- if at least one parent 
agrees to the adoption, or if the child ıs in car= of the 
local authority and an applicacior 1s being made to 
dispense with parental agreement The effect of a 
‘freeing crdez’ -s that the nghts end duties of the 
parent(s) cease and are takea ayer by the ‘local 
authority of an epproved adop-ion agency. Parental 
rights rentain with the local autaori-y or agency until 
an adoption creer is made o7 the freeing o-der is 
revoked. Revocation is likey ta be uncommon 
because a birth parent can on} apply for it acter 12 
months if an adcption order bas nct been made, or 


the child is not living with parents with whom he has 
been placed for adoption. The attraction of the 
freeirg procedure is that ıt reduces the period of 
uncertainty for all parties. Adoptive parents often 
become anxious before an order is made and in 
difficult cases this can be.damaging because they 
may nct commit themselves totally to the child. 


Dispeasing with agreement 


The statute with respect to dispensing with agree- 
ment tas not changed, and the requirements are 
essenttally the same as in the Adoption Act of 1958. 
They cre that the parent(s) cannot be found or are 
incapasle of giving consent, are withholding consent 
unreasonably, have persistently failed to discharge 
the duties of a parent without reasonable cause, 
have abandoned or neglected the child, have persis- 
tently ill-treated him, or have seriously ul-treated 
him, and there is no likelihood of rehabilitation. 

There has been a good deal of case law, particu- 
larly ır connection with the clause ‘withholding 
consent rnreasonably’. It was easily forseeable that 
there would be considerable legal argument about 
what is or is not reasonable. In the germinal case tt 
was stated that welfare of the child must be taken 
into account because ‘a reasonable mother surely 
gives great weight to what is better for the child’. 
The view that welfare ıs of great importance was 
approved as authoritative in a House of Lords’ 
judgmert,* and since that time courts have, in 
varying degrees, subjugated other considerations to 
that of the child’s welfare. Health and development 
is object.ve evidence of welfare and may therefore 
be important, as it is in wardship proceedings when 
welfare 6 the paramount consideration. 

In adcption cases the child’s interests are not 
quite paramount but courts do take serious account 
of the effect of moving him or her from a foster 
home in which he or she is settled Time begins to 
run out om a mother whose child is placed with foster 
parents w th a view to adoption, anda late change of 
mind was regarded as unreasonable. Vacillation 
may also be taken into account.* On the other hand, 
it ıs the capacity of the parent at the time of the 
hearing rether than her history that is important,> 
and a reasonable parent is entitled to consider not 
only the welfare of the child but other factors such as 
her own wishes and welfare, the welfare of other 
children, and the wishes and welfare of grand- 
parents.° 


Custodianship 


This is a new type of order that has been available 
since- December 1985 It differs from an adoption 


arder in that it maintains legal ties between biolog- 
cal parents and their child and it may be revoked or 
varied. Unlike adopters, custodians (unless they are 
guardians of the child) are not allowed to arrange 
for his emigration from the United Kingdom, 
administer his property, change his name or re- 
hgion, or agree to his adoption. Biological 
parents cannot apply for custodianship but it may be 
sought by any other first degree relative or step- 
parent or (in the case of illegitimate children) by 
those who would have been paternal first degree 
relatives had the child been legitimate. The person 
having legal custody has to agree, and the child has 
to have lived with them for three months. Unrelated 
people may apply with the agreement of the present 
legal custodian if the child has lived with them for a 
total of 12 months (including three months con- 
tinuously) before the order. Anybody may apply 
without the consent of the custodian if the child has 
ved with them for three years. 

The attractions of custodianship are that it gives 
legal security to step-parents or other relatives who 
look after children without facilitating dishonest 
relationships within families. It may also be used to 
make long term foster placements secure without 
severing links with biological parents. It has been 
recommended that custodianship should be used 
rather than adoption proceedings in long term 
fostering cases, unless the case for dispensing with 
parental agreement 1s strong.’ The problem with 
custodianship ıs that ıt might give rise to future 
litigation and cause recurrent uncertainty for the 
child and his foster parents. 


Access to birth records 


Adoption orders are generally final and their effect 
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is that children are treated in law as if they had been 
born to the adopters. Some adopted persons wish to 
know about their biological parents and to have 
access to their birth records. In Scotland this has 
always been possible, but it has been available only 
since 1975 in England and Wales. The Registrar 
General is obliged to supply a copy of their birth 
record to any adopted person over 18 years of age 
provided that, if the adoption took place before 
1975, the person has attended an interview with a 
counsellor. For adoptions after 1975 counselling is 
optional; it is available either at the Registrar 
General’s office or at the relevant offices of the 
social services departments or adoption agencies. 

Adoption has changed remarkably since the days 
when it was predominantly concerned with infant 
adoption by strangers and intrafamulial adoption. 
There are now about 2000 adoption orders annually 
that are made in respect of children in the care of 
local authorities who are often depnved and diffi- 
cult, and the adoption of severely handicapped 
children is common. Legal practice has adapted to 
the changes, and the Law Commission (which is at 
present engaged in a reivew of child care law) will no 
doubt recommend further legislation. 
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Staff 


Several changes in staff have occurred in the past year. Roy Meadow completed his term of office 
as Editor and Malcolm Chiswick became a Co-Editor. David Milner, Richard Robinson, and Brian 
Wharton were appointed Associate Editors. 

Jeremy Weightman, our Technical Editor, resigned to become Editor of a computer journal in February. 
We thank him for his meticulous work. At short notice, Caroline White, who is also Technical Editor of the 
Journal of Clinical Pathology, agreed to steer the Journal through this difficult year with the help of Mary 
Evans. We are grateful to both of them for their strenuous and successful efforts to edit and publish the 
Journal on time with a full complement of pages despite many obstacles. We welcome Susan Heels as our 
new Technical Editor, and she will be assisted by Mary Evans. Helen Raynes, who was responsible for the 
extremely efficient running of the “Archives” office, has started a course of further education, and we 
welcome Janine Oesi, who has taken her place. 
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New feeder for infants with cleft palate 


Sir, 


Early feecing difficulties in -nfan-s wich a cleft palate are 
well documented’ as 1s poo~ mctaer-infant bonding * For 
many yeas tiese infants kave been fed with various 
makeshift modifications of = teat. Over the last year we 
have been usmg a new fecder specifically designed to 
overcome nany of the protiems of feeding such imfants 

The new ‘Haberman’ feeder corsists of fourcomponents 
(see figure) The flanged cylinder (sold, food grade 
silicone) hes one end formec to accept a musaroom valve 
through which the milk enters tHe teat; thue provides a 
non-return passage for milk “rom € conventicnal feeding 
bottle. A lateral channel is -wcorpecrated in the posterior 
aspect of the flange to allow am to enter the bottle, 
preventing a vacuum being fermec in it. The teat is made 
from tear resistent food grade silicone. I: 1s soft malleable, 
and transparent and fits over he cvinder to fcrm a liquid 
and airtight seai. The mouthp ece Jas a sli: vave opening 
with markicgs an the teat body to dicate the position of 
the sht opening -elative to the nfant’s mouth, tais controls 
the flow of milx to the infat’s moutk. Sucking by the 
infant comp-esses the teat aloe so “hat it is nos wasted on 
compressing air nside the bot e The feeder 1s attached to 
the bottle ty a collar 

We have recently used the rew 2der with x infants 
two had biateral clefts and the remairing four had 
unilateral clefts. Their gestatienal ag2s ranged “rom 36 to 
42 weeks with a mean weight of 2-& kg (range 1-9 kg-3-2 
kg). Three infants were initial fed with conventional teats 
while the remain-ng three usec the Haberman feeder from 
birth It was found that the rfants fed faster and more 


haberman feede- 


Slit valve 


Valve : , 
Raised markings 


Flanged cylinder 


Collar 





easıly with the new feeder. There was less aerography and 
consequently less vomiting. The weight gain was satisfac- 
tory throughout The parents had no complaints while 
using the feeder and ın those where a conventional teat was 
used first, the Haberman feeder was preferred. 

We believe that the Haberman feeder is a significant 
advance in the feeding of infants with cleft palates and 
should be the preferred feeder rather than conventional 
means A further long term sfudy 1s underway. 

The feeder is manufactured by Camberley Rubber 
Mouldings Ltd, Farnborough, Hampshire 
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Radionuclide scans in reflux 
nephropathy 


Sir, 


The exceilent article by Professor White on the manage- 
ment of urmary tract 1nfection mentions radionuclide scans 
only bnefly.' A technetium dimercaptosuccinate (DMSA) 
scan is an indispensible tool in the assessment of reflux 
nephropathy * Ultrasound has an advantage over the 
intravenous urogram (IVU) in a young child because the 
kidneys are accessible to a high frequency high resolution 
transducer and the delineation of renal anatomy ts usually 
better than on an IVU with poor contrast excretion and 
interfering bowel gas shadows. Certainly in children under 
the age of 3 years ultrasound should be the first investi- 
gation, followed by a DMSA scan as the second investiga- 
tion, once an obstruction has been excluded 

In a consecutive series of 25 infants studied by DMSA 
scans within three weeks of their first febrile unnary tract 
infection, 15 kidneys in 10 infants were found to have focal 
parenchymal defects suggestive of upper tract involve- 
ment? Cystograms in these 10 infants subsequently 
showed ipsilateral reflux to 10 of the abnormal kidneys, 
five kidneys were drained by non-refluxing ureters and no 
contralateral reflux was observed to kidneys which were 
normal on DMSA scanning These observations have 
subsequently been extended and we have found that the 
DMSA scan exceeds both the IVU and ultrasound tn Its 
ability to detect the kidney at risk from reflux nephropathy 
(publication in preparation). Merrick et al compared the 
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IVU and DMSA scan and found the DMSA scan more 
sensitive for detecting established pyelonephritis in older 
children 4 

It is now my practice to arrange a DMSA scan before a 


cystogram in all children over 1 year of age. There ıs no- 


doubt that a DMSA scan is less traumatic to the child (and 
the radiologist) than a cystogram and should therefore be 
plazed earlier ın the diagnostic sequence An abnormal 
DMSA scan ıs an absolute indication to proceed to a 
cystogram as more than two thirds of the children will have 
reflux. If the DMSA scan ıs normal reflux will be a rare 
event and probably of little long term significance, but a 
careful prospective study would be required to establish 
this point In the meantime, I would urge paediatricians to 
request DMSA scans from their radiologist colleagues who 
will probably be delighted to carry out these relatively non- 
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invasive tests particularly if such a change ın policy resu_ts 
in fewer cystograms in the toddler age group 
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Corrections 


When not to do a lumbar puncture 

In the annotation entitled ‘When not to do a lumbar 
puncture’ by DP Addy (Arch Dis Child 1987;62: 
373-5) we apologise that the meaning of some 
sentences in the published version were not clear. 
The original version follows. 


Page 874. Second sentence of second paragraph: 
Treatment including chloramphenicol will usually be 
adequate in meningitis caused by any of the usual 
three organisms | 


Page 874. Final sentence of Jeft-hand column: 
Whilst it may be wise to remove only a small amount 
of CSF when diagnostic lumbar puncture is per- 
formed, ‘careful’ lumbar puncture is not the answer 
since CSF leak through the punctured meninges may 
persist after the procedure. 


Page 874. Third sentence of fourth paragraph: 
Fundal signs of raised pressure are not to be rehed 


upon but evidence of incipient coning would make 
lumbar puncture a foolhardy procedure. 


Page 875. Penultimate paragraph: 

I shall consider treatment without lumbar puncture: 
when the diagnosis of meningitis seems clear and the 
child is very ill, or has a typical purpuric rash, or 
there is fundoscopic evidence of raised pressure, or 
there is impairment of consciousness, or there are 
other signs of incipient coning, or the child has been 
ill for several days. 


Acarboxyprothrombin activity after oral 
prophylactic vitamin K 

In the paper ‘Acarboxyprothrombin activity after 
oral prophylactic vitamin K’ by von Knes, Kreppel, 
Becker, Tangermann, and Gobel (Arch Dis Child 
1987;62:938-40) we apologise that the word 
‘activity’ should have been published as ‘concentra- 
tion’ throughout the paper. 
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Book reviews 


Cardiovascolar Problems in  aediatric 
Critical Care. Edi ed by David W Swedlow 
and Russell C Rapaaely. Pp 311: £35-00 
hardback. Churchill Livingstone 1986 


The objective or this book 1s to give a com- 
prehensive overview of current aspects of 
cardiovascular phrsology as requced by 
those concernec vita paediatric ntensive 
care and to dez} n some detail with ell 
aspects of mvescigation and mamigenent 
of cardiovascular p-c>lems as thes present 
in the mtensive zave unit. This volume -$ 
clearly written fom the point of view cf 
specialist intense *herapists and s armed 
chiefly at those wbc are traming im chat 
field of paediatric cere. It would see m to be 
aimed largely at the Amencan market and 
much of its contem :s heavily bizsed to- 
wards North Amercan practice. 

The general concept of this morograpk 
is sound and might te expected :o have 
‘wide appeal to paediatricians, pa2diatric 
surgeons, and paediatric anaestheti:ts who 
are concerned wrh intensive care, bat in 
practice the book is u-balanced and prob- 
ebly of rather lum-te1 value to a high pro- 
portion of its poteatial readership. The ini- 
tial section on cardiovescular physiclozy is 
lengthy and makes aeavy reading, bit it 
does include a weal-h of informator. on 
most aspects of cerd. avascular phySo‘ogy 
and is very heavily referenced (more than 
450 references for this chapter aloac) 

Two chapters on investigation Dllow 
the first cf these (n02-nvasive tests’ pro- 
vides a Getatled eccocnt of echocardio- 
graphy as it relates te assessment O° ven- 
tricular function enc pulmonary artery 
pressure, radionvclcle imaging, and 
Doppler assessmert c= cardiac output 
There is a bref mention of computed 
comography and magnetic resouance 
imaging (currently cf coubtful relevar ce in 
the intensive care wit environment). The 
chapter on invasive as:essment discuse3 a 
variety of arterial amd venous cannulation 
sites and methods plus cetatls of pre. stre 
nonitoring and cardiec output mea-ure- 
ment by dye dilutior, thermodilution, ec. 
Systemic and pulmorar? resistance calcula- 
ticns are also discuszec briefly. A fusther 
feirly large and heav ly referenced chepter 
relates to anaesthe1c consideration: of 
cardiac patients and 5 Amed specifical-y at 
tkose involved in cardiac anaesthesia ard 
post-operative care 


The remaiming one third of the book 
covers treatment. A chapter on ‘preload 
manizulation’ repeats a great deal of the 
irformation contained in the first chapter 
on cardiovascular physiology and actual 
discussion of treatment 1s limited to two 
pages A bnef chapter dealing with ‘after- 
load manipulation’ largely comprises a 
series of dose regimes of different vasodua- 
tors Again the chapter on ‘contractility’ 
redeas much of the phvsiology and gives 
limited practical information about notro- 
pic drags (all with American names) The 
final two chapters on heart rate and rhythm 
and cardiopulmonary resuscitation are 
bo-h cf rather limited value. Arrhythmias 
are deelt with superficially and anti-arrhyth- 
mic drigs are limited to those currently 
aveilatie in the United States (netther 
amiodzrone nor flecainide get a mention) 

All m all this is a rather disappointing 
and unoalanced book that will not be of 
value as a manual on cardiovascular as- 
pec:s or intensive care; the sections on car- 
diovascalar physiology and non-mvasive 
investigation, however, do contain much 
useful 12formation and may prove a valu- 
able socrce of reference. For this reason, 
and in view of the relatively low price by 
current standards, the book should find a 
place in the libraries of institutions with a 
paeciatrc intensrve care unit Being onen- 
teted larzely towards older children and m- 
fants (beyond the neonatal per-od), how- 
ever, it s less likely that this volume will 
prove useful to those concerned specifically 
with neonatal intensive care. 


J L WILKINSON 


Breasts, Bottles and Babies. By Valerie 
Fildes. Fo. 462° £19-75 hardback. Edin- 
burgh University Press, 1986 


Thus is an excellent reference book and 
source material for anyone interested in 
the history of infant feeding and the folk- 
lore sarrcunding it. Toe main pert of the 
book conrorises the author’s PhD thesis on 
infant feeding between 1500 and 1800— 
from the teginning of printed books to the 
end of te pre-industnal period Her 
review is world wide but concentrates 
principally on Europe and, of course, the 
Unitec Krigdom. The significant changes 
-n the relations between doctors, midwives, 
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and the public on the views and advic 
given on infant feeding are well recorded 
At a time when paediatricians and mid 
wives are promoting breast feeding it ts a 
well to remember that it was sometime 
regarded as being only suitable for 'we 
nurses’ and those of a lower station. Th 
most remarkable pioneers in changing thi 
attitude were those upper class mother 
who were prepared to break this con 
vention and work at the foundling hosprtal 
in this country The first part of the bool 
shows some signs of having been added om 
in order to make the book more compre 
hensive Nevertheless, the views ofantiquity 
and the medieval period towards infan 
feeding are elegantly expressed 

Throughout the book there are excellen 
references and reproductions m black anc 
white of pictures and line drawings of} 
orginal feeding vessels and paintings al 
concemed with infant feeding This coulc 
be sheer delight to the art histonan, anc 
would certainly complement the excellen 
collection that the late Ronald MacKeitt, 
assembled about the art of infant feeding 
It would be pleasing to think that such ¢ 
text book was available at any district 
general hospital, however, the prce anc 
the somewhat epigrammatic title might put 
off a serious reader. 


` 


C H NOURS= 


Advances in Pediatric Infectious Diseases. 
Volume 2. Editor in Chief S C Aronoff Pp 
192 £21-50 hardback Year Book Medica’ 
Publishers, 1987 


In this second volume of a series directed at 
general paediatricians the editors have 
chosen eight subjects of current interest for 
review The range 1s broad, but there is 
welcome coordination of several contribu- 
tions The target of topicality is hit straight 
away in the first chapter. Protection of 
young children against invasive infections 
caused by Haemophilus influenzae type b 
(Hib) is a new public health goal, and 
immunisation regimes using various dif- 
ferent modifications of capsular antigen are 
currently being used or considered for use 
in the United States and Europe In their 
chapter on the epidemiology and immuno- 
logy of infections with Hib, Hetherington 
and Lepow provide the essential basis for 
evaluating such strategies. 


With more and more use of nursery 
macilities for small children there 1s growing 
soncem about a possible increase in serious 
infections, from Hib meningitis to hepati- 
tis. The second chapter, Infections in Day- 
Care Centres, complements the epidemio- 
logical part of the first, and gives a useful 
summary of what we do and do not know 
about the rsks involved and what can be 
done to minimise them 
Two scholarly reviews—of antiviral 
treatment and of perinatal enteroviral 
infections—are followed by four articles 
taking a practical approach to the subjects 
they cover There are reviews of the 
management of pulmonary infections in 
the immunocompromused child, of child- 
“hood tuberculosis, and of urinary tract 
infections. This last, while usefully prac- 
tical in microbiological matters and com- 
mendably free of dogma in discussion of 
the management of reflux, disappointingly 
omits any appraisal of different imaging 
techmiques and their different indications 
m practice Finally, Sixby’s chapter, Rou- 
tine Immunisations and the Immunosup- 
pressed Child, is a tour de force Exten- 
sively referenced, to 203 sources, this ıs a 
highly readable and very useful summary 
of important imformation for all those 
helping to care for these children 
As part of an add-on series keeping 
infectious diseases in the forefront of pae- 
diatr-cians’ munds, this collection well 
deserves the attention of the wide audience 
to whom ıt is addressed 


JS KROLL 


Respiratory and Alimentary Tract Dis- 
eases. Edited by H S Rosenberg and J 
Berrstein Pp 218- £100 hardback. Karger, 
1987 


Some books give the impression that they 
have been orgamsed in the spit of a 
dinner party whereby the conversation 1s a 
procuct of those who attend rather than 
the reason for their mvitation This book is 
volume 11 ın a series entitled Perspectives 
in Pediatric Pathology. It begins with a 
short tribute to that Edinburgh pioneer of 
the discipline Dr Agnes Macgregor by her 
successor Dr Douglas Bain, they are now 
both sadly deceased. The reviews that 
- follow are of very diverse appeal. Dr 
, Rotertson gives a good account of the 
experimental background of neonatal sur- 
factant deficiency and there 1s a compre- 
hensive review by Dr Cutz on pulmonary 
haemosiderosis Dr Landing and his co- 


workers contnbute two chapters The first 
is an account of the pulmonary lesions in 14 
children with thalassaemia major that 
would more appropriately have been pub- 
lished in a journal The second has no 
pretensions to being a pathological treatise 
as it ıs devoted to the normal anatomy of 
the myenteric plexus as shown by flat 
mount preparations. There are two chap- 
ters related to the oesophagus. one on 
mucosal biopsies and the other on the 
pathophysiology of reflux and oesophagi- 
tis The book concludes with a review of 
Indian childhood cirrhosis and a form of 
megacolon imdigenous to the African 
Bantu. 

Paediatric pathology has become too 
large and complex a field for any kind of 
perspective to be gained into two organ 
systems ın so slim a volume. The book 
lacks cohesion and the authors would have 
been far better selecting eight reviews on a 
more well defined area like the childhood 
liver, large intestine, or the neonatal lung 
It ıs a book best seen ın the context of the 
series and as such ıs more an acquisition for 
the reference library than the individual. 


A J BARSON 


Decision Making in Child Neurology. By 
D W Dunn and L G Epstein Pp 217: 
£41 50 hardback. B C Decker Inc, 1987 


The authors of thts book state clearly in the 
preface that they see the work as a practical 
guide for the paediatriaan who is dealing 
with a wide range of neurological prob- 
lems; the aim is to give a guide to paediat- 
ric neurological thinking They also state 
that ıt should be useful for revision and ın 
preparing lectures. 

The book ıs part of a much larger series 
with a similar format, which comprises two 
pages for each subject. On the nght hand 
page there is an algorithm to guide the 
reader through making a decision; on the 
opposite page ıs an expanded set of notes 
A variety of clinical problems are covered, 
specific diagnoses—for example, menin- 
gitis, presenting features—for example, 
acute ataxia, and practical problems—for 
example, brain death Some subjects lend 
themselves better than others to this for- 
mat and often the algonthm does not add a 
great deal to the notes which are in general 
concise and well thought out, up to date 
and practical, though of necessity some- 
what didactic 

One might quibble with some aspects of 
drug treatment and recommendations, but 


Book reviews 1295 


I suppose the excessive use of phenobarbi- 
tone just reflects North American usage 
There is also a tendency to suggest inves- 
tigation of neurological disease rather 
more extensively and earlier than we would 
in the United Kingdom 
The book ıs up to date ard well refer- 
enced It gives a practical, concise guide to 
the diagnosis and management of a wide 
range of subjects including most of the 
common problems ın child neurology, and 
some that are less commecnly seen by 
the average paediatncian—for example 
nystagmus or acute vascular problems It 1s 
not so much a book to read for an in depth 
assessment of a particular problem, but I 
consider it to be a useful book (not only 
for revising for exams and preparing for 
lectures as the authors suggest), but a 
practical guide which would be of more use 
on the wards than ın the reference section 
of the library 
S H GREEN 


Manual of Child Neurology. Owen B 
Evans Pp 435: £32-50 paperback 
Churchill Livingstone, 1987. 


The author states that this book 1s a manual 
and not a text book and that it ıs written for 
‘paediatricians and other physicians 1n- 
volved in the primary care ot children.’ The 
book 1s divided into eight sections with the 
first two being on neurological examination 
and neurodiagnostic procedures The fol- 
lowing sections cover relevant groups of 
neurological disorders in childhood. Each 
chapter within a section has a short list of 
‘selected readings ’ The illustrations are a 
combination of line drawings by the author 
and photographs that seem mainly to be of 
muscle biopsy specimens or computed 
tomograms There are a large number of 
tables most of which are designed to give 
the reader a very wide range of differential 
diagnoses in any one clinical situation 
With at least a handful of good books on 
paediatric neurology now available it 1s 
difficult to see where this book will fit in 
and make a contribution. In many of the 
sections the author starts with very basic 
statements about the structure and func- 
tion of the nervous system., but then goes 
on to give the reader extensive lists of 
differential diagnoses (some of which are a 
little questionable) but no guidance as to 
which disorders are common or which are 
rare The balance of space given to dif- 
ferent disorders is very vanable and many 
of the opinions expressed are hardly con- 
temporary Indeed, ın the ‘selected read- 
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ings’ that accompany each chapter æ least 
half are for publications that are mor= than 
10 years old. While the author has wraten a 
book that is armed at those in’ primary cere, 
and may have been one of the first to do 30, 
i is very difficult -o see that this is gong to 
truly enlighten Sadly I fear that it-will orlv 
zenfuse 


GWILYM P HOSKING 


Manual of Paediatric Emergencies, Edited 
>y J R Zanga. Pp 511: £32-00 paremack 
Churchill Livingstone, 1987. 


The subjects in this book were szcted 
from experience with the major presentmz 
problems found in a busy city emergercy 
paediatric unit in the United States. Tre 
sections on cardiodulmonary resusziteticn, 
wcajor medical, surgical, and traumacic 
emergencies, and child abuse are exce lent. 
Ccmmon presenting symptoms for medical 
conditions, such as headache and ebdb- 
munal pain, are barely mentioned The lazk 
of information or munor injuries is alse 
significant. At least 50% of children prz- 
senting to the urban accident and emer- 
gency departments ın the United Kingdon 
kave had minor trauma, but many incpcr- 
tant aspects in this area of work — far 
exemple, hand ınjures and epiph~seal 
injuries — are not included in the clinical 
s2ctions of the book. 

The manual is valuable for the diagwosis 
and management of children presertirg 
with mayor illness cr injury, but has lurited 
value as the ‘ready reference bock 
designed for the emergency department’ 
Several more comprehensive books al- 
ready fulfil this rcle. 


W J ROLSON 


R2spiratory Disorders of Infants and CHid- 
ren. Jan A Kuzemko. Pp 101: £1--5) 
paperback Castle House, 1987. 


“This book starts with useful revisior. cf ap- 
ters on the basic anatomy, embrycicgy, 
erd physiology of the respiratory tract. OZ 
th= remaining 13 chapters several ere too 
krie? to be very useful and are little nore 
taan lists. The chapter on symptoms and 
sgns I found vaguely imitating’ fo- 
example, the authar says that the worc 
‘str.dor’ causes confusion and should be 
abahshed. but he fails to suggest an al er 
native and proceeds to continue to tse the 
werd himself 


Tke ckapter on upper respiratory tract 
Intection: 1s good; it 1s practical. detailed, 
and help=ul especially the section on epi- 
glottitis and viral ‘croup’. Simdarly, there is 
much that ıs good m the chapter on 
asthma, as one would expect from an 
author wth a known special umterest in the 
subject. E is disappointing, however, to see 
him perpetuate the tzaching that only 
2-5% of zhildren have asthme rather than 
the 10-15% that is now generally accepted 
He lsts seven possible investigations of 
varyicg d=grees of complexity without any 
guidance as to how apprcpmate any of 
them world be in the every day clinical 
managem=nt of asthma. 

“his rather theoretical approach 1s a 
drawback for a book that pu-ports to be 
aimed at the pnmary care physician. Sum- 
larly, any general practitioner reading this 
book woud have a negative reaction on 
seeing immune deficiency, a, antitrypsin 
deficiency’ and collagen diseases included 
10 a lst oz ‘Common causes of wheezing’ 
Overal, I would regard this zs very much a 
“curate’s ezg’ of a book. whether the reader 
is a medial student, general practitioner, 
Dr paediawician. 


A H P SPEIGHT 


Fetal and Neonatal Pathology. Edited by 
Jean W Keeling Pp 560: £9€ hardback. 
Spr-nger-Verlag, 1987 


After many years of drought we are now 
Jeng presented with new bcoks on child- 
-en’s pathology every few months, and I 
suspect that there is not a paediatric patho- 
jogist whc is not wnting a chapter for 
somebody’s book at this moment! This 
boox has one major author-editor with 
many othe-s contnbuting chapters About 
half the bcok is on general torics such as 
peraatal autopsy, the placenta, and ex- 
gemination Df the fetus; and the rest is on 
the patholcgies of organs and systems The 
standards ef the different sect ons varies 
greatly. Th= naked eye pictures are gener- 
ally gcod sut the micrcphotozraphs are 
very variatle and often poor 

The date presented 1s insufficient for a 
spec.alist pathologist and the whole ıs 
aimed at the general pathologist who deals 
with feral aad perinatal deaths ki 1s insuffi- 
cient to enable the general patnrologist to 
deal with ucfantile diseases such as Hirsch- 
sorung’s dissase, but pives an indication of 
the prccedtres involved It would enable 
him to diagaose hyaline memtranes but he 
would knor less about the factcrs of their 


production or of effects of intensive care op 
the newborn lung than does the paediattr 
neonatologist. There is much internal cross 
referencing but for the non-specialist the 
index could have been made wider; thus 
the inclusion of ‘congenital megacolon’ or 
simply ‘megacolon’ would have helped in 
the finding of ‘Hirschsprung’s Disease’. 

To say that a book 1s good in parts 1s not 
to label it a ‘curate’s egg ’ This book gives 
the general pathologist a rapid and conve- 
ment insight into the pathologies of this age 
group Ít 1s recommended for inclusion in 
the libraries of general hospitals and of 
paediatric departments. 


J L EMERY 


Pediatric and Adolescent Diabetes Mellitus. 
S J Brink Pp 454: £34-00 paperback. Year 
Book Medical Publishers, 1987. 


This book provides a comprehensive re- 
view of paediatric diabetic management 
from an American perspective. The editor 
and main author, Dr Bnnk, draws on wide 
experience gained in part as semor staff 
paediatrician at the Joslin Clinic and he 
combines a eritical approach to clinical care 
with a strong awareness of psychological 
issues and a great respect for the children 
with diabetes and their families. In addi- 
tion, data from the youth registry set up by 
Dr Brink and including clinical information 
on over 1000 young patients (aged 1-21 
years) are used as a basis for the manage-" 
ment policies advocated 

The book 1s laid out in three sections’ 
Part I is a practical manual of care; Part II 
covers new theories, treatments, and asso- 
ciated problems, and Part JII discusses 
preventative medicine and counselling I 
found the middle section most successful; 
the contributions on epidemiology, gen- 
efics, and immunology provide a concise 
up to date summary and excellent advice 1s 
provided on the prevention and manage- 
ment of ketoacidosis and on sensible diet- 
ary guidelines The final section on pre- 
ventative medicine and counselling draws 
on theories of normal child development to 
discuss methods of managing the psycho- 
social aspects of diabetes, much good sense 
here tends to get lost in the jargon 

The section on practical management 
covers chapters for children under 5 years,” 
5-9 years, and the 10-21 year age groups _ 
separately. Each part ıs followed by a 
psychosocial commentary written by a psy- 
chologist or social worker. The sections are 
designed to be used independently and as a 


ult are highly repetitive. They cover 
hile new ground, but the transatlantic 
erspective 1s interesting with its emphasis 
n outpatient care from diagnosis and the 
ssumption that a multidisciplinary team 
ill be available to offer home based 
ducational support 
It would be a pitytif either layout or 
irgon discouraged paediatricians from 
iking advantage of Dr Brink’s fine critical 
eview of the paediatnc hterature on dia- 
etes and its humane clinical application It 
hould be available to the team in all 
aediatric diabetes outpatient depart- 
1ents 


A-L KINMONTH 


rinciples of Pediatric Neurosurgery. 
eries editor A J Raimondi Head Injuries 
1 the Newborn and Infant. Edited by A J 
caimondi, M Choux, C Di Rocco Pp 292- 
aM 118 hardback. Springer-Verlag, 1986 


irst a welcome to a new series, Principles 
f Pediatric Neurosurgery, of which this 
olume is the first. In the United Kingdom 
3e treatment of the head injured child is 
2ss than ideal: there are no full time pae- 
jiatric neurosurgeons and some neurosur- 
ical units do not even have specialised 
aciltties for the care of paediatric cases. 
“et trauma (and particularly any cerebral 
omponent) 1s the commonest cause of 
leath in patients under 14 years of age and 
ve are all well aware of the complexities of 
“the ch:id who has suffered a non-accidental 
yury. 
If the principles of management for the 
‘der child are not so very different to 
hose of the adult, the same can certainly 
ot be sad for the newborn and infants 
rho are the subject of this book. That we 
ll survive the traumas of child birth 
ipparently unscathed seems muraculous 
snough but how do subsequent inyunes 
affect a brain that 1s still involved in the 
‘ital processes of myelination and dendritic 
arbortsation? The contributors to this book 
‘ome from all over the world and they deal 
n turn with such basic subjects as the 


intrauterine development of the skull, the 
effects on head form of intrauterine com- 
pression and passage through the birth 
canal, intraventricular haemorrhage and 
the epidenuclogy of craniocerebral trauma 
in the first two years of life before describ- 
ing the more expected subjects of diagno- 
sis, Management, and outcome 

With function and development in the 
infant brain so intimately mingled there 
must always be uncertainty and therefore 
concern about the effects of trauma Any 
book which reduces this atmosphere of 
mystery ıs to be welcomed, and therefore I 
have no hesitation in recommending this 
volume to ali those concerned in the care of 
these unfortunate young patients. 


R HAYWARD 


Complications of Paediatric Surgery. James 
Lister. Pp 294 £29-50 hardback Baiullere 
Tindall, 1986 


The main purpose of this volume is to bring 
to the notice of the general surgeon, and 
particularly the surgeon in training, the 
complications that may follow quite simple 
procedures in children and to indicate how 
they may be avoided. This ıs the stated aim 
of the book The intention was to avoid the 
neonatal surgery that is undertaken in 
specialist units and the less common condi- 
tions of children. 

The text 1s liberally illustrated and the 
numerous illustrations (clinical photo- 
graphs, x ray films, and diagrams} are often 
useful for diagnosis Neonatal surgical 
conditions are given space — for example, 
four x ray pictures of infants with oeso- 
phageal atresia each showing a slightly 
different aspect. The interesting presenta- 
tion of neonatal surgical problems is balan- 
ced by the common conditions such as 
inguinal herniae It seems a pity in discus- 
sing the complications that nothing more is 
said about strangulation than that it 1s rare 
in childhood The point that it is only likely 
to occur in the very young infant 1s not 
made, whereas incarceration can occur at 
any age. Conditions such as appendicitis, 
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intussusception, and undescended testes 
are reviewed The book would seem to be 
of most value to paediatncians along with 
surgeons in training rather than to experi- 
enced general surgeons. For the former 
groups ıt gives a good oversight to many of 
the conditions requiring surgery in infancy 
and childhood 


D G YOUNG 


Radiology of the Pediatric Chest. Alvin H 
Felman Pp 484. £80-00 hardback 
McGraw-Hill, 1987. 


In his preface the author indicates his 
intention to produce a book both for 
clinicians who wish to interpret chest 
radiographs and for radiologists who need 
to be aware of the clinical manifestations of 
disease. This approach 1s difficult and often 
fails in its objective, but this is a successful 
and useful book. 

Sections deal with congenital abnormali- 
ties, neonatal pulmonary disorders, the 
mediastinum, roentgenographic patterns in 
pulmonary disease, infections, and 
infestations The final two sections deal 
with a miscellany of conditions including 
tumour and trauma and with the more 
recent techniques (by a coauthor) of 
computed tomography, magnetic resonance 
imaging, and ultrasound, although relatively 
little mention is made of the potential of 
nuclear medicine. The range of diseases 
covered is very wide. The text is adequately 
comprehensive in clinical, pathological, 
and radiological content. Tae numerous 
illustrations are generally good and the 
references profuse and pertinent. 

For the paediatrician who wishes to 
acquaint himself with chest radiology this ts 
a commendable book but the price, which 
is very high, many may feel prohibitive. 
The radiologist may well feel that his 
money ıs better spent contnbuting towards 
a modern edition of ‘Caffey ` For those in 
training this is an educative and readable 
text which could usefully be available in 
departmental libraries. 


D G SHAW 


Archives cf Disease in Childhcod, 1987. 62, 1298 


British peediatrics 


Paediatric inzensive care 


A working party of the BPA has puDlished a report 
on the facilities, organisation and steffing for 
intensive care of children ouside the neonatal 
period. The working party iden ified 22 paediatric 
intensive care units in tte Urited Kingdom. In 
almost all of them medical care aad junior staff were 
provided by paediatricians. Of the consultants ın 
overall charge with respcnsibil ty for ventilatory 
care, about haif were anazstheasts and kalf were 
paediatricians. Ine third of an annual totel of 4000 
children admitted for intensive care were treated in 
general adult Intensive ca~e unts, in meny cases 
sharing opea plan areas wita aduc patients. The bed 
requiremen: for paediatric intersive care was esti- 
mated to be one per 40 O00 of the child population 
and the sugested ideal size of a paediatric intensive 
care unit wes from eight to 10 bels with a minimum 
of five. One unt of parenta. accommodaticn should 
be providec within the ho:pital for each ntensive 
care bed. The report includes a list of recommended 
equipment and supporting services for paediatric 
intensive care units. 

The working party believes there should be a 
national network of at least one paediatric :ntensive 
care unit pe~ region to treat the more complex cases 
and a regional retwork cf gene al adult <ntensive 
care units with improved tacilices for chddren to 
deal with the less complex case . In som of the 
larger paediatric departmenz:s 1t might be pcssible to 
provide intensive care in a chiens higt depen- 
dency area; in smaller depertmerts a link with the 
neonatal intensire care unit night be preferred. One 
consultant skould be on callfor t= unit at ell times, 
and house o“ficers, on a rote of at least one n three, 
should work full time on the um for pericds of at 
least three months. At present th - mean number of 
nurses per bad is 3-5 whole ame equivalents, which 
the working party considers tc ææ madequate. 

Training was considerec to be of particular 
importance. Medical training in p 1ediatric tensive 
care should >e mcluded in general paediatric train- 
ing and should elso be part of the training Dr those 
specialising im intensive care for adults. Only 1-3% 
of nurses working in general dalt intens ve care 
units had recerved children's nursing trairing and 


there should be a greater emphasis on training for 
che staff of these units. 

The working party recommends a further survey 
co determine more precisely the future requirements 
tor paediatric intensive care. 


A D M JACKSON 


Paediatric training in 
the United Kingdom 


Bntish paediatrics has a long history of involvement 
in child health overseas, especially in the developing 
countries, and has always felt an obligation to help 
doctors from those countries who come to the 
United Kingdom for postgraduate training. Twenty 
years age the British Paediatric Association (BPA) 
publishec the first edition of its booklet, Paediatric 
Training in the United Kingdom, as a guide to 
opportunities for postgraduate paediatric training in 
this country. The fourth edition of this booklet, 
which was published ın January of this year, reflects 
the expansion in postgraduate medical education 
and the increasing complexity of the regulations 
concerning employment for overseas doctors. 

This latest edition describes the British system of 
postgraduate training and offers general advice on 
preparing for a visit. It explains immigration re- 
quirements and the regulations for registration with 
the General Medical Council. There are detailed 
lists of the various paediatric courses available and 
tte organisations that offer scholarships and 
fellowships. A helpful check list of the steps to be 
taken by prospective trainees refers to the relevant 
pages in the booklet. An appendix gives the 
addresses of the regional postgraduate deans, 
tcgether with a map indicating the location of the 
university centres. 

Paediatric Training in the United Kingdom was 
written for the BPA by its overseas committee and 
wll undoubtedly fulfil the wish of the committee to 
stcengthen the links between Bntish Paediatrics and 
ccuntries overseas. 


A D M JACKSON 
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Eyeshields, pLoto:herapy, light wansmission’ shot report, 
970 


Face mask resusc.tation at bira, simple method, 376 

Facial clefts, «pxd2miology, 717 

Family interacticn, and asthme. 258 

Fat emulsion, intravenous, inflLence an serum Glirubin, 
very bow birthweight neonate, 186 

Fatty, acid oxida ion, straight cæun. ichented disorders’ 
annotation, * 

Feeder, new, fcr fhtants with clefCpalet<. ccrrespoadence, 
1292 

Feeding, and :ociel factors, effects en diarrhosa and 
vomiting, unfanes. 445 

Fetal 
blood sampling. aad pH estumaz on, helpful or hermful: 

annotation, 1#97 
growth and con-anguinity, in ~ukisten: Moslens, 231 
and neonatal 2dit.on, the Jourzal develops: editorial, 
1093 

Flecainide acetate ın treatment of oefractory <upra- 
ventricular arriy-Emias, 247 

Fluid balance, conto, and oral mamnitol: short repost, 729 

Folic aad, congenial isolated, m=labso-ption, 5 month 
old boy: short report, 78 ` 

Fontanelle anter.or, mtracramial pressuse estimaticn by 
palpation: shor: sesort, 516 


Fen-anometer, new, for continuous estimation of int 
cranial pressure in newborn, 152: correspondence, 7 

Fo-ced expiratory flow volume loops in neonates, validi 
aa 


Fosreread plaque, presenting skin sign in tuberous scleros 
stort report, 292 
Forrula feeds see Preterm formula 


Gastritis 
acute. and Campylobacter pylori, and transient prote 
Josing enteropathy, 1215 
vaweoliform, and campylobacter-like organisms. corr 
aondence, 978 
Gastroenteritis 
acate, role of bicarbonate and base precursors in tre 
mnt, 91 
campylobacter, treatment. short report, 84 
Gastroesophageal reflux 
brar stem glioma presenting as short report, 731 
gasrc emptying, 449 
and peptic oesophagitis, cisapnde, 454 
in preterm infant, 647, abst 
Genetc counselling, for cystic fibrosis, changes sin 
discarery of DNA polymorphisms linked to gene, 6! 
abst 
Genettsst, clinical, evaluation of need annotation, 2 
kadir, alpha humoral response as serological screeni 
test r coeliac disease, 469 
Glomeztlonephnitis 
dommantly mhented, and unusual skin disease. shi 
repart, 1278 
post-st-eptococcal, Hong Kong’ short report, 1075 
Glossal cysis, in four infants. short report, 1173 
Clucagcn, effect on hepatic glucose production r: 
during extreme neonatal hypoglycaemia, 924 
Glucocoraicoid concentrations, blood spot, in tl prete 
infant:, 1014 
‘Siucose mtolerance, and glycosylated haemoglobin 
cystic frorosis, 805 
Gluten 
“ree de`, in coeliac disease, compliance with, 706 
mtolerarce, transient, and coeliac disease, chuldhoc 
incid2ace in UK and Sweden correspondence, 10 
end piimonary haemosiderosis. short report, 513 
Glircogenoris type IV, dicarboxylicaciduna and second 
camitine deficiency in. short report, 1066 
Gişcosyla ed haemoglobin 
aid glucose intolerance in cystic fibrosis, 805 
seasonai /ariation. short report, 959 
in chicren with diabetes mellitus, 651, abst 
Grommets necessity’ annotation, 656 
Group A screptococcus, with penanal infection sh 
report, [569 
Group B streptococcal infection presenting as sudc 
infant death syndrome: short report, 419 
Growth 
and childhood asthma. correspondence, 314 
and deve.cpment, effect of anticonvulsant drugs: sh 
report, €15 
effect of spinal irradiation, 461 
anc grow: factors in diabetes mellitus, 57 
hormone i2fiziency, aetiology’ short report, 735 


single dose and pulsatile treatment with human 
growth hormone short report, 849 
response to standardised exercise test, relation to 
puberty and stature, 53 
in short, slowly growing children and those with 
Turner's syndrome, 912 
state after completion of treatment with growth 
hormone, 222 
linear correspondence, 763 
and metabolism, human milk and preterm formula 
compared for effects, 917 
outcome, childhood asthma, 63 
promotion in children. twenty five years ago, 499 
Guillain-Barré syndrome 
prognosis. short report, 733 
severe, prognosis, 288 


Haemodialysis, acute, vascular access, 141 
Haemophilus influenzae 
meningitis. Sweden, 1981-1983, 1220 
type b, meningitis due to, resistant to ampicillin and 
chloramphenicol’ correspondence, 540 
Haemorrhage, intracerebral and intraventricular, endo- 
scopic evacuation’ short report, 1163 
Haemorrhagic disease and vitamin K: annotation, 436: 
correspondence, 979 
Handicap, physical, school leaver: annotation, 3 
Hashimoto’s thyroiditis, familial, with kidney impairment, 
811 
Head 
circumference standards, influence of elective preterm 
delivery, 24 
injuries, children, management in district general 
hospitals personal view, 1283 
Health services, deprived and endowed community 
compared, 392 
Hearing loss 
due to mumps: short report, 189 
sensorineural, caused by congemtal cytomegalovirus 
infection, 1233 
Heart 
disease, congenital, balloon dilatation’ annotation, 768 
failure, and tachycardia, after mtual circumcision short 
report. 80 
Height 
at diagnosis, malignancies, 495 
and weight at adolescence, longitudinal study, 1224 
Hepatitis 
A infection, nosocomial, in paediatric intensive care 
unit, 690 
HBsAg positive mothers, perinatal transmission, and 
prognosis of chronic hepatitis B> short report, 201 
Heredity, and prolonged exclusive breast feeding, as 
determinants in infantile atopy, 269: correspondence, 
1196 
Herpes 
oesophagitis, healthy 8 year old short report, 301 
simplex virus encephalitis, childhood, outcome, 646, 
abst 
sumplex virus infection in atopic eczema, serological 
evidence’ short report, 416 


Index 1325 
Home monitoring in SIDS siblings: correspondence, 431 
Hospital 
admussion, children, and primary care, 649, abst 
medical staffing’ Bntish paediatrics, 872 
Human growth hormone, single dose and pulsatile treat- 
ment, ın growth hormone deficiency: short report, 849 
Hyaline membrane disease 
phosphatidylglycerol in tracheal aspirates for diagnosis. 
short report 193: correspondence, 640 
Hydrocephalus, post-haemorrhagic, determinants of 
major handicap: short report, 504 
Hydrolysed wheat based oral rehydration solution for 
acute diarrhoea, 440 
Hydrops fetalis, due to abnormal lymphatics: short report, 
198 


Hyperbilirubinaemia, green or blue hght phototherapy, 
neonates: short reports, 843 

Hypercholesterolaemia, treated by soybean protein diet, 
274 

Hypereosinophilic syndrome, idiopathic, in 14 year old 
girl, 601 

Hyperkalaemia, cardiac arrhythmias, and cerebral lesions 
in high risk neonates, 1139 

Hyperlipoproteinaemia, type V, neonates’ short report, 
967 


Hypermobulty of joints: annotation, I 
Hypertension 
acute, with pross cardiac dysfunction in neonate, 
recovery’ short report, 614 
meningitis presenting as: short report, 191: corres- 
pondence, 540 
Hypertrichosis lanuginosa, congenital, neonatal shaving’ 
short report, 623 
Hypocalcaemia 
early neonatal, plasma thyrocalcitonin and parathyroid 
hormone concentrations, 586 
late onset, neonatal lupus erythematosus, and recurrent 
seizures: short report, 736 
Hypohidrotic ectodermal dysplasia, X-linked, clinical 
aspects, 989 
Hypogammaglobulinaemia, and negative anti-HIV ant- 
bodies in AIDS: short report, 853 
Hypoglycaemia, extreme neonatal, effect of diazoxide or 
glucagon on hepatic glucose production, 924 
nocturnal, in diabetes, prediction and management, 
333: correspondence, 1085, 1200 
Hypothyroidism, congenital 
neonatal screening, mental development: special report, 
1050 
transient: correspondence, 871 
after topical iodine in pregnancy and lactation’ short 
report, 295 
Hypovolaemic shock, neonatal, and tight nuchal cord 
short report, 1276 
Hypoxaemia in wheezy infants after bronchodilator 
treatment, 997 
Hypoxic challenge, theophylline effects on ventilatory 
response to, 1242 


Icterus neonatorum, incidence and cause’ forty years ago, 
1059 
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Idiopathic Fypereosinophiliz srrdrome n 14 vear old girl, 
601 
Immune 
changes, vacly, before diagnosis of insur. dependent 
diabeze3, 646, abst 
response, mant, and razpiratory syncytial virus: 
annotatca, 544 
Immunochrommtographic stic< an whoie biloxi assay of 
theophy!hae~concentration:, at dedside: short report, 
§36 
Immunoglotukn, and neonace! infection in premature 
infants, 1252 
Immunoglobuim A, in infart’ unae, effect of breast 
feeding, 732 
Immunogleb.itn E, cord bloccl, acd month of birth, 478 
Immunoglcbifn antibodies ir cystic fitrosis, with early 
Psezdomoac: aeruginosa infection, 357 
Immunosuppress:on, absence 11 fneumocyras cannu 
infection. -ero.ogical study, 177 
Incontinence urinary, daytim= successful use of alarm 
procedures, [32 
videourodyia nic assessment, 128 
Indian childhood cirrhosis, chraze) tials of penculamine, 
1118 
Infant feedinz. and atopy. shot report. 965 
Infection, neonatal, in premawwe imfants, anc immuno- 
globulin, 1252 
Inspiratory umes when weemng 
ventilation: skcrt report, £25) 
Instructions to authors, 626 
Insulin dependent diabetes 
in Asians, 227 
early immune changes before liaznosts, 64€. abst 
Insulin secretior, residual, in adolezcent diabe ics after 
remission, L144 
Intellectual oucccme following co7 genital CMY irfections, 
649, abst 
Intelligence tests, are they outrcded?. annotation, 773 
Intensive care paediatric: Brit sh peediatncs, 1298 
see also Neonatal intensive cers: Paediatric ntensive 
care 
Intensive consolidetion, chemotizrapy for acute lympho- 
blastiz leuxeemma, (UKALL * piix: stady), 22 
Intermediate care ward for babies and mothers, are year’s 
experience, 3597: corresponde ice, 198 
intestinal obstru:ton due to mrgested Vasehre 
report, 1167 
Intracerebral ard :ntraventricular Faemorrhege, endoscopic 
evacuztion: sher: report, 1163 
Intracranial 
arteries, vasoactivity, newboza incants, 236 corres- 
pondence, Se, 1086 
pressure, estirat on by palpatin of anterior fortanelle: 
short repoct, 516 
in newton. new fontanoTetcr for cortinuous 
estimaticn, 152: correspond:nzs, 762 
Iodine, topical. n pregnancy aad lactation. transient 
congenital aypcthyroidism after; short repart. 295 
[pratropram 
bromide, anc <irways function. wheezy infan, 397 
and sz.butanvol in acute asthcre; short report 840 
Ireland, neural trb2 defects shoct report, 297 


from mrechanical 


short 


Iron 
deficzency anaemia of late infancy fifty years ago, 829 
in zystic fibrosis, 185 
increasing weight gain and psychomotor development 
cor-sspondence, 213 
Irradiat-on, spinal, effect on growth, 461 


James Srence Medallists, 1987, Professor John Lewis 
Emer: and Dr Fredernck J W Muller, 765 
Jaundice. obstructive, and neonatal malaria: 

pondence, 541 


COITES- 


Xaraya zum electrocardiographic electrodes for preterm 
infant:: short report, 1281 

Kidney tnpairment, with famiial Hashimoto’s thyrorditis, 
gii 

Knemometry ın assessment of linear growth, 166: cor- 
respordence, 763 


Language, and speech, severe specific disorders, causes 
and associations, 651, abst 
Learning from our patients, personal view, 311 
Left ventncular tissue bands, association with vibratory 
innoceat murmurs, 650, abst 
Leucoma acia, periventncular, and neurodevelopmental 
outcome. preterm infants, 30 
Leukaem a 
acute Lymphoblastic, co-trimoxazole red cell aplasia. 
short report, 85 
mtenave consolidation chemotherapy, (UKALL X 
pilot study), 12 
precocious and premature puberty associated with 
treatment, 1107 
aetiological factors, inter-regional 
study 279: correction, 644 
indicatoz3 of malnutrition: short report, 845 
Levodopa fluctuating dystonia responsive to, 801 
Liaison pzychotherapy, m hospital paediatric diabetic 
clinic’ personal practice, 518: correspondence, 1197 
Light trarsmission of phototherapy eyeshtelds’ short 
-eport, 970 
Linear grcwth, knemometry in assessment, 166: corres- 
pondence, 763 
Liver 
biopsy, 3ercutaneous, morbidity after, 901 
transplar tation—Cambridge/King’s series, 645, abst 
role fer all paediatricians: annotation, 325 
Lower hml: deformity, prevention of scoliosis in cerebral 
palsy. arnotation, 547 
Lumbar puncture, when not to perform: annotation, 873: 
correction, 1293 
Lupus erytLematosus, neonatal, late onset hypocalcaemia, 
and recurrent seizures short report, 736 
see also 3ystemic lupus erythematosus 
Lymphatics. abnormal, causing hydrops fetalis: case 
report, 138 
Lymphoma aetiological factors, imter-regional 
demiolog cal study, 279: correction, 644 


epidemiological 


epi- 


Mazaria, monatal, and obstructive jaundice corres- 
pondence, 541 
Ma formations in different ethnic groups: annotation, 109 


Malignancies, height at diagnosis, 495 
Malignant 
disease, efficacy of varicella vaccine, 569 
tumours, neonate, 19 
Malnutrition 
acute, comparison of weight:height ratio, 
circumference in assessing, 833 
in leukaemia, indicators: short report, 845 
a-Mannosidosis, and bone marrow transplantation, 1044 
Mannitol. oral, in fluid balance control: short report, 729 
Marfan’s syndrome, mitral valve disease in: short report, 
960 
Mean arterial pressure and neonatal cerebral lesions, 
649, abst 
Measles immunisation, feasibility of 90% target uptake, 
1209 
Medical examination 
school entry correspondence, 99, 432 
selective, 1041 
Medium chain triglyceride diet in epilepsy: corres- 
pondence, 761 
Meningitis 
due to Haemophilus influenzae type b. resistant to 
ampicillin and chloramphenicol: correspondence, 540 
presenting as hypertension: short report, 191: corres- 
pondence, 540 
Meningococcal infections in a primary school, 1113 
Mental development in congenital hypothyroidism after 
neonatal screening: special report, 1050 
Mercury as health hazard: short report, 293: corres- 
pondence, 1197 
Metabolism, and growth, human milk and preterm 
formula compared for effects, 917 
Methicillin resistant Staphylococcus aureus in milk: short 
report, 82 
Methotrexate, oral and intramuscular compared in 
maintenance therapy of acute lymphoblastic leukaemia, 
172 
Methylprednisolone, intravenous, high dose, in treatment 
of recessive osteopetrosis: correspondence, 214 
Migraine, and dietary vasoactive amines, controlled study, 
458 
Milk 
human, and preterm formula compared, for effects on 
growth and metabolism, 917 
vitamin content after pasteurisation, storage, or tube 
feeding, 161 
intake, measurement by deuterium dilution, 796 
Staphylococcus aureus, methicillin resistant: 
report, 82 
Minimal change nephrotic syndrome and cyclophosphamide, 
correspondence, 214 
Mitral valve disease, in Marfan’s syndrome: short report, 
960 
Molecular abnormalities of collagen, in human disease: 
current topic, 523 
Month of birth, and cord blood IgE, 478 
Mortality, infant, southern Brazil, population based study 
of causes of death, 487 
Motor performance, fine, in 6 year old extremely low 
birthweight survivors, 650, abst 


and arm 


short 
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Multiple births, and associated mortality, recent trends, 
941 

Mumps, hearing loss: short report, 189 

Murmurs, vibratory innocent, association of left ventricular 
tissue bands, 650 absi 

Muscle carnitine deficiency, presenting as familial fatal 
cardiomyopathy: short report, 1170 

Myocardial dysfunction, neonatal, recovery from, after 
acute hypertension treatment: short report, 614 


N-Acetyl-beta-glucosaminidase urinary excretion, in pre- 
term and term babies, normal values, 483 
Nebulisers for bronchial challenge tests, evaluation: short 
report, 506 
Nedocromil sodium, and exercise induced asthma: short 
report, 412 
Neighbourhood nursing: British paediatrics, 1204 
Neisseria meningitidis, in a primary school, 1113 
Neonatal 
intensive care, doctors and nurses, towards integration: 
annotation, 653 
monitoring end tidal CO»: short report, 837 
outbreak of cephalosporin resistant Enterobacter 
cloacae infection, 148 
nurse practitioners, role, viewpoint: correspondence, 
760 
unit. antibiotic use: personal practice, 204 
Neonates 
duration of antibiotic courses: short report, 727 
malignant tumours, 19 
Neonatology, environmental: annotation, 987 
Nephrotic syndrome 
early infancy: thirty years ago, 155 
penicillin resistant pneumococcal peritonitis in: short 
report, 964 
Neural tube defects, rural Ireland: short report, 297 
Neurofibromatosis and Noonan’s syndrome: short report, 
196 
Night waking, controlled trial of trimeprazine tartrate, 
Nineteen hundred years ago, 361 
Nitrogen, and energy balances, very low birthweight 
infants, 830 
Noonan’s syndrome and neurofibromatosis: short report, 
196 
Nurse practitioners, neonatal, role, viewpoint: corres- 
pondence, 760 
Nursing, neighbourhood: British paediatrics, 1204 


253 


Obesity, management: personal practice. 305 
Oedema 
and aging prima donna: correspondence, 100 
in newborn, and serum albumin concentrations: corres- 
pondence, 214 
Oral 
candida, dummy carriage the culprit: short report 406 
rehydration solutions, glucose-electrolyte, in acute 
gastroenteritis, role of bicarbonate and base pre- 
cursors: current topic, 91 
hydrolysed wheat based for acute diarrhoea. 440 
Osteocalcin, and 1,25 dihydroxyvitamin D serum concen- 
trations, in thalassaemia major, 474 
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Osteopetrosis, recessive, treatment with high dose intra- 
venous methylprednisolone: correspondence, 214 
Oxygen 
measurements, neonatal and paediatric intensive care, 
and pulse oximeter, 882 
monitoring in newborn, saturation or partial pressure?: 
annotation, 879 


Paediatric intensive care unit, nosocomial hepatitis A 
infection, 690 
Pakistani Moslems, consanguinity and fetal growth, 231 
Pancreatic 
enzyme supplementation in cystic fibrosis, influence of 
antacid and formulation on effectiveness, 349 
extracts, in cystic fibrosis, comparison of four, 564 
Pancuronium and pethidine, effect on heart rate and blood 
pressure in ventilated infants: short report, 1179 
Parvovirus associated aplastic-criss. in homozygous sickle 
cell disease, 585 
Patent ductus arteriosus, anc atrial natriuretic peptide, 
preterm infants: short report, 1165 
Patients, learning from: personal view, 311 
Pellagra in African childrere fifty years ago. 268 
Penicillamine, in Indian childħood, cirrhosis, clinical trials, 
1118 
Penicillin resistant pneumoceecal peritonitis in nephrotic 
syndrome: short report, 96a 
Peptic oesophagitis, and gastro-oesophageal 
cisapride, 454 
Perianal infection, with group A streptococcus: short 
report, 1169 
Pericarditis, purulent, 11 cases, 696 
Perinatal death, investigation: annotation, 1207 
Peripheral chemoreceptors, postnatal sensitivity, newborn 
infants, 1238 
Periventricular leucomalacia 
and neurodevelopmental outcome, preterm infants, 30 
and prolonged flare, in preterm neonates: corres- 
pendence, 638 
Personal health records, evaiation. 1152 
PERSONAL PRACTICE 
Antibiotic use in the neonatal unit, 204 
Guidance for divorcing parents. 752 
Liaison psychotherapy in a hospital paediatric diabetic 
clinic, 448 
Management of obesity, 305 
Management of urinary tract infection, 421 
Pitfalls in developmental diagnosis, 860 
Pitfalls in the management ef epilepsy, 88 
Pethidime, and pancuronium, effect on heart rate and 
blood pressure in ventilated mfants: short report, 1179 
pH estimation, and fetal blood sampling, helpful or 
harmful?) annotation, 1097 
Phosphatase, plasma, in diagnesis of rickets: fifty years 
ago, 405 
Phosphate balance, prenatal abnormality, neonatal rickets 
as evidence for, 650, abst 
Phosphatidylglycerol in tracheal aspirates for diagnosis of 
hyaline membrane disease: stort report, 193: corres- 
pondence, 640 
Phototherapy 
eyeshields, light transmissioa: short report, 970 


reflux, 


green or blue light, for neonates with hyperbilirubinaemia: 
short report, 843 

Physically handicapped school leaver: annotation, 3: 
correspondence, 978 

Placental transport, diversity and complexity: annotation, 
1205 

Plasma renin activity and blood pressure in longstanding 
reflux nephropathy, five year prospective study, 678 

Pneumococcal peritonitis, penicillin resistant, in nephrotic 
syndrome: short report, 964 

Pneumocystis carinii infection, in absence of immuno- 
suppression, serological study, 177 

Pneumonia, desquamative interstitial, chloroquine treat- 
ment: short report, 76 


Polycystic 
kidney disease autosomal dominant: correspondence, 

870 
screening, importance of clinical presentation in 


newborn, 45 
Polygraphic studies: current topic. 972 
Post-haemorrhagic hydrocephalus 
determinants of major handicap: short report, 504 
specific enlargement of fourth ventricle after ventriculo- 
peritoneal shunt, 1025 
Post-streptococcal glomerulonephritis, Hong Kong: short 
report, 1075 
Prader-Willi syndrome in siblings, due to unbalanced 
translocation between chromsomes 15 and 22: short 
report, 341 
Precocious and premature puberty associated with treat- 
ment of acute lymphoblastic leukaemia, 1107 
Pre-eclampsia, severe, and very low birthweight infants, 
712 
Pregnancy, maternal smoking, and lower respiratory tract 
illness in early life, 786 
Prematurity, effects plasma alpha fetoprotein reference 
ranges in infancy, 362 
Preschool vision screening, case for rationalisation, 647, 
abst 
Preterm 
blood counts vary with sampling site: short report, 74: 
correspondence, 1198 
formula, and human milk, compared, for effects on 
growth and metabolism, 917 
infants. endotracheal resuscitation at birth, 
pulse oximetry: short report, 957 
Primary health care 
British paediatrics, 1204 
improved, does not prevent the admission of children to 
hospital, 649, abst 
Probation service, cot deaths, and stillbirths, potentially 
recognisable at risk group, 146 
Prodromal features of asthma, 345 
Prolonged flare, and periventricular leucomalacia, in 
preterm neonates: correspondence, 638 
Protein 
energy malnutrition, severe, computed tomography, 589 
losing enteropathy, transient, associated with acute 
gastrius and Campylobacter pylori, 1215 
Pseudomonas aeruginosa infection, early IgG antibodies, 
in cystic fibrosis, 357 
Pseudomonas infections in cystic fibrosis: annotation, 438 


663 


Psychological adjustment and diabetic control, 1009 
Psychotherapy, liaison, in hospital paediatric diabetic 
clinic: personal practice, 518: correspondence, 1197 
Puberty, delayed, testosterone, therapy, boys, 647, abst 
Public health function and community medicine, future 

developments: British paediatrics, 324 


Pulmonary 
haemosiderosis and gluten: short report, 513 
hypertension, neonatal, platelet thromboxane B> 
production: short report, 195 
Pulse 


oximeter, and transcutaneous arterial oxygen measure- 
ments, neonatal and paediatric intensive care, 882 
oximetry, preterm infants: short report, 957 
see also Oxygen measurements 
Purine nucleoside phosphorylase deficiency, central 
nervous system dysfunction and erythrocyte guanosine 
triphosphate depletion, 385 
Purpura fulminans in newborn baby: twenty five years ago, 
11 
Purulent pericarditis, 11 cases, 696 
Pyloric stenosis, Western Australia, 1971-84: short report, 
512 
Pyuria, measurement and meaning: twenty five years ago, 
673 


Radionuclide scans in reflux corres- 
pondence, 1292 
Radiopharmaceutical test, ten minute, in biliary atresia, 
180 
Radiotherapy, ‘targeted’, development to treat central 
nervous system tumours, 646, abst 
Ranitidine and tolazoline, cardiovascular effects, 241: 
correspondence, 869 
Rear car seat restraints, and cervical spine fractures: short 
report, 1267 
Rectal bleeding. colorectal polyps, important cause: short 
report, 188 
Red cell aplasia, co-trimoxazole-induced, in acute lympho- 
blastic leukaemia: short report, 85 
Red child syndrome: short report, 1181 
Reflux 
gastro-oesophageal, see Gastro-oesophageal reflux 
nephropathy, longstanding, plasma renin activity and 
blood pressure in, five year prospective study, 678 
radionuclide scans: correspondence, 1292 
Refractory supraventricular arrhythmias, treatment with 
flecainide acetate, 247 
Renal 
artery thrombosis, neonatal, with acute hypertension, 
recovery: short report, 614 
tract abnormalities, detected by antenatal ultrasound, 
need for multidisciplinary approach, 648, abst 
transplantation, in children less than 5 years, 652, abst 
tubular acidosis, cellular phosphate in: short report, 
1174 
Renin, plasma, activity in infants with congenital heart 
disease, 1136 
Respiration difficulties in preterm babies, 825 
Respiratory 
illness, and maternal smoking, 786 


nephropathy: 
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syncytial virus, and infant immune response: annotation, 
544 
Resuscitation 
at birth, face mask, simple method, 376 
endotracheal, of preterm infants at birth, 663: corres- 
pondence, 1199 
Retinoblastoma 
esterase D activity, chromosome 13 long arm deletion, 8 
metastatic, chromosomes of: short report, 410 
Retroviruses 
and paediatric disease: current topic, 631 
review of present knowledge: current topic, 628 
Rickets 
neonatal, evidence for prenatal abnormality of phosphate 
balance, 650, abst 
plasma phosphatase in diagnosis: fifty years ago, 405 
Rifampicin overdose, red child syndrome: short report, 
1181 
Rotavirus 
gastroenteritis, diagnosis by smell: short report, 851 
specific IgA, local production in breast tissue and 
transfer to neonates, 401 


Salbutamol and ipratropium, in acute asthma: short 
report, 840 
Saline-adenine-glucose-mannitol medium, concern over 
safety: correspondence, 638 
Salmonella, perioperative dissemination: short report, 
1079 
School entry medical examination: correspondence, 99, 
432 
selective, 1041 
Scoliosis in cerebral palsy, prevention, and lower limb 
deformity: annotation, 547 
Scrotal swellings, in under 5s, 50 
Seizures, recurrent, and neonatal lupus erythematosus and 
late onset hypocalcaemia: short report, 736 
Sexual abuse 
beginning of epidemic, 651, abst 
management, 1182 
suspected, what to ask, 1188 
Short stature, disability: current topic, 855 
Sickle cell disease, homozygous, parvovirus associated 
aplastic crisis, 585 
Skin 
disease, unusual, and dominantly inherited glomeru- 
lonephritis: short report, 1278 
drug absorption through, mixed blessing: annotation, 
220 
rash after triple vaccine: short report, 510: corres- 
pondence, 979 
Small for date babies, are they really a problem: corres- 
pondence, 318 
Smell, diagnosis of rotavirus gastroenteritis: short report, 
851 
Smoking, maternal, during pregnancy, and lower respiratory 
tract illness in early life, 786 
Social factors, and feeding, effects on diarrhoea and 
vomiting, infants, 445 
Sodium cromoglycate, nebulised, and verapamil, in 
methacholine induced asthma, 264 


1330 Index 
Somatrem, multicentre clinical trial, United Kingdom, 776 
Soybean protein diet, in treatment of hypercholesterolaemia. 
274 
Speech and language. severe specific disorders, causes and 
associations, 651, abst 
Spermatic cord torsion: correspondence, 102 
Spinal irradiation, effect on growth, 461 
Squint and poor vision. screening for: annotation, 982 
Staphylococeal antibodies. scrum, in cystic fibrosis, 905 
Staphylococcus aureus, in milk. methicillin resistant: short 
report, 82 
Status epilepticus, non-convulsive 
clinical features, treatment and Outcome, 37 
resistant to benzodiazepines. 41 
Steroid 
dependent nephrotic syndrome, —cyclophesphamide 
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The wide variety of images which can now be 
produced has made it necessary for the clinician to 
select the modalities appropriate to the clinical 
problem. The radiologist is increasingly aiding the 
clinician in this respect. The aim of this book is to give 
the paediatrician a logical step-by-step approach to 
the imaging of many clinical situations, and to 
illustrate the use of various imaging modalities 
including radiology, ultrasound, computerised 
tomography, and magnetic resonance. 
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RESEARCH DIRECTOR 


Applications are invited for appointment as 
founding Director of The Western Australian 
Research Institute for Child Health, an inde- 
pendent centre for research excellence planned for 
Perth, Western Australia. 

The Institute, to be sited at Princess Margaret 
Hospital for Children which is the only paediatric 
teaching hospital and major paediatric referral 
centre in the state (population 1-4 million), will 


maintain close associations with the University of 
Western Australia, State Health Department and 
other teaching hospitals. It will be independently 
funded. 
The person appointed will have an international 
reputation in research, an understanding of the 
interactions between fundamental science and 
clinical care, proven leadership and administra- 
tive capacities. . | 
Salary will be equivalent to that of a professor 
i ` I i i ' ; ree TEPES anne 
ith clinical loading and responsibility allowance, 
negotiable in the range of $80,000 per annum. 
Appointment initially will be for seven years but 
may be extended. The Institute reserves the right 
not to make an appointment. | | 
iri icati i iting with curri- 
Inquiries or applications in Wri h cu 
carn vitae, list of publications and names of 
three referees should be addressed to: 


Professor Louis I. Landau, 
Research Institute for Child Health, 


TANA GPO, Perth. 
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Guest discussants: Dr. K. Seyer-Hansen 
(Svendborg, Denmark) 


Dr. R. J. Young 
(Manchester, England) 


We invite young diabetologists from Britain, 

Denmark and Holland to attend the 1988 meeting of 

this established discussion group. Participants will 

be selected by submitted abstract of completed 

research or describing what contribution they can 
make to the meeting. 


Further details and application forms from: 


Dr. Knut Borch-Johnsen, Organising Secretary, 
Anglo Danish Dutch Diabetes Group, 
c/o Nordisk-UK Limited, Highview House, 
Tattenham Crescent, Epsom Downs, 
EPSOM, Surrey KT18 5QJ di 
Closing date for applications: 29th February, 1 


o 

IN This group IS supported through the Nordisk-UK 
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